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Message

National Aguifier Mapplng and Manzgemént Prograimime (NAGUIM] was initiated by
Central Ground Water Bosrd [CGWB) in 2012 with the geal of maoping and managing
sguifars acmoss India o prariote sustalnable proundwater 'use. So far the entire
mappable-area of 25 izkh km' hoz been covernd Gnder the NAQUIM programme.
While these Initial efforte Haus boen highly impactiul, thoy lseead cortain limitations
gepecially in terms af spatial resalutian.

Tabong it forward, CGWBE has now initiated NAQUIM 2.0, the next phase of aguifer
mapping designed to provide o desper, more detalled wrderstanding of India’s
grovndwater systems, Durng 2033-24, CGWH had completed NACIUIM 2.0 studies in
58 study araas. The study areas were szlectad In consultation with the State/UT
govermment agencies.

| zm confident that this sepoit af NATIUIM 2.0 study will serve as acritical resource for
government agencles, resaarch Institutions, NGOs, and the general public. By fostering
a collaburative approdch to groundwatel managament, Lhis report will play a ksy rale
in safeguarding and sustaining Ingia's precous ground water resouices

Chudbat”
(e, Sunll Kumar Ambast)
Chairman, CGWa

Bhujal Bhowan, NH:V, Faridabad-121001 (Haryana) Tel ; 0129-2477101. 01 20- 2477104
E«smail : chmm-cgwbiginic.n | Fax 0128.2477200



Government of India

Central Ground Water Board
Ministry of fal Shakti
Bepartment of Water Resources, RD B GR
Bhujal Biawan, NH |V, Faridabad-121001
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Member (South)

Message

I am glad to present the report on National Aquifer Mapping and
Ground Water Management Plan for Jath block, Sangli district Maharashtra.

This report suggests a panchayat-level, implementable management
plan that addresses groundwater issues of Jath block, Sangli. The plan
incorporates  a  multidisciplinary  approach, including geological,
geophysical, hydrogeological, hydrological, and water guality analyses,
leveraging issue-based high-density dynamic data.

1 am hopeful that management plan suggested in this report will help
in proper management of ground water resources in the targeted area.

1 would like to appreciate the work done by the team of NAQUIM 2.0,
Central Ground Water Board, Central Region, Nagpur.

(Smt. T. S. Anitha Shyam)
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Executive Summary

The NAQUIM-2.0 studies were taken up during the AAP 2023-24 in
water stressed Jath block of Sangali District, Maharashtra and the report
entitled “Aquifer Management Plan of Jath Block, Sangali District,
Maharashtra” is prepared.

The study area, covering a geographical area of 2248 Km? lies
between NL 16° 50' and 17° 19" and EL 74° 58' and 75° 41'. The area
having a population of ~3.28 lakhs and administratively governed by 116
gram panchayats. The Bor river, a tributary of Bhima River flows in eastern
part of area and the major drainage pattern dendriti to sub-dendritic. The
area receives normal annual rainfall of 410 mm and predominantly
underiain by basalt rocks and these rocks are fractured and jointed and
show moderate degree of weathering at places. The land forms present are
erosional broad valley separating flat topped remnant hills, displaying

characteristic step like appearance.

The total cemmand area is 49824 ha and mostly lies in western part
and in south-eastern part. The net irmigated area durming 2022-23 from
surface water is 19515 ha and from ground water it is 8291 ha. The
cultivable area is 1,73,014 ha (77.05%), net area sown is 1,64,460 ha
(73.24%) and the double cropped area is 10.2% of its geographical area.

Ground water occurs under unconfined conditions (up to 30-meter
depth) in shallow aquifers and in semi-confined (20 to 40-meter depth) and
confined conditions (up to 1008-meter depth) in deeper aquifers. Ground
water is mainly extracted by bore wells of 60 to 100 m depth. The yield

from these bore wells varies from 0.02 to 5 litres/second (lps).

Total of 13 borewells were constructed down to depth range of 120
to 200 meters. These borewells tap into deeper aquifers, reveszling
discharges of up te 4.5 liters per second (lps). Transmissivity values
calculated at two locations are 27 and 50 mZ2/day, and Storativity of
0.00012 and 0.0002. Total 46 Vertical Electrical Sounding (VES), were



conducted to know sub surface aquifer disposition. The VES-inferred
geological layers consist of topsoil extending down to 7 m below ground
level (bgl). Deeper than this, weathered basalt occurs between 1.6 and 42
m bgl. This layer is underlain by fractured/vesicular basalt down to a depth
of 177 m bgl. All these layers overlie massive hasalt.

Conceptualization of 3-D hydrogeological model, fence diagrams and
sections of the area are prepared by interpreting and integrating
representative exploratory borewells drilled down to 200 m and from
interpreted data from geophysical surveys. The results reveasl, in general,
the overlying weathered zone represents the shallow aguifer. The cross
sections and maps prepared indicates the thickness of weathered zone is
between 3 and 6 m depth range covering 55% of area in central and western
part. Remarkably, the range of 6 te @ m thickness observed in eastern part
(28% areaz). Shallow depth range down to 3 m bgl observed as patches.
Below the weathered zone, amygdaloidal, vesicular and fractured basalt
forms the deeper aquifer.

Exploratory drilling data reveals that majority of fractures occur in
depth ranges of 50 to 100 m (34% of fractures), ~22% fractures occur
within shallow depth of 30 m and 20% fractures occur below 150 m depth
and deepest fracture is encountered at depth range of 123-196 m in south-
western part of area.

A total of 226 dug wells inventoried which represents shallow aguifer
({weathered zone), whose depth varies between 4.5 to 30 m. Similarly, for
the deeper aguifer, total 229 bore wells having depth range of 33-315 m,
were inventoried during 2023 and monitored for water levels and ground
water quality.

In 1st aguifer, pre-moensoon water level ranged from 1 to 25.5 m bgl.
The classified segment of 5 to 10 m bgl covered 65% of the area, while
shallow water levels (<5 m bgl) were observed as patches in many areas.
During the post-monsoon period, the area covered by water level range of
0.75 to 10 m bgl and the area covered by 5 to 10 m bgl decreased to 61%,

and complimentarily the area of shallow water level (<5 m bgl) increased



in eastern region. During post-monsoon water level fluctuation with respect
to the pre-monsoon pericd in the range of D to 2 m was observed in a major
part {57%) of the area, covering the central and northern regions.

In 2nd aquifer (deeper) the pre-monsoon water level ranged between
1.78 and 112.4 meters below ground level {m bgl). The water level range
of 20 to 40 m bagl covered 47% of the area, whereas the deepest category
of >40 m bgl covered 43% of the study area. During the post-monsoon
period, the water level rose by between 1.5 and 102.5 meters. The area
with the deepest water levels reduced to only 32%. In the westarn part of
the area, a shallow water level range of 5 to 10 m bgl was observed. In
major part of the area, monsoon-related fluctuation was observed within a
range of 0 to © meters

Soil infiltration, a primary compenent of groundwater resource
estimation, was tried to be refined based on field experiments using a
double ring infiltrometer. The average rainfall coefficient from infiltration
tests (10.75%) conducted st eight varicus locations is very close to the
considered value of 11%, therefore no further refinement was suggested.

Te evaluate chemical gquality of the groundwater in Jath Taluka, total
424 samples and 242 samples were collected from established keay
observation wells during pre-monsoon season (May) of 2023, and post-
monsoon season (November) of 2023 respectively. The samples were
analysed for major cations and major anions. Based on major ion chemistry,
various plots such as Piper and USSL diagram were generated.

Electrical conductivity (EC) is a key indicator of water quality. In
general, its value ranges from 10 to 50,000 ps/cm at 25°C for rainwater
and seawater, respectively. The EC value is exceeding 3000 in 03 localised
area viz eastern part, central part and as a small patch in northern part of
Jath taluka.

The fluoride concentration exceeding permissible limit of 1.5 mg/l in
localised areas in northeastern part of Jath taluka. The higher value of

Nitrate, more than permissible limit (>45 ma/l) has been found at every



location except the north eastern part of Jath taluka. It is released from
fertiliser.

Total 67 samples were collected during pre-monscon period and
analysed for trace elements. The concentration of Selenium and mercury at
Jalayl (Bk) village and mercury in Karajganj village have been found beyond
the permissible limit of BIS.

The chemical guality data has been analysed for its suitability for
drinking and irrigation purpose. The analysis indicates that during fluoride
concentration is more in deeper aquifers as compared to shallow aguifers
in both seasons. It is also observed that nitrate concentration increased 101
during post-monsoon season by 100% in shallow aquifer and by 80% in
deeper aquifers. As for suitability for irmigation is considered, majority of
samples (63 % & 66 %) from shallow aguifer and 57% & 59% from deeper
aquifer during pre and post-monsoon season respectively falls C3-51 type,
a class of the US salinity diagram which indicates high salinity and low
sodium hazards.

The ground water guality as observed from the exploratory-wells
constructed by Central Ground Water Board is generally suitable for drinking
purpose.

On the basis of published literature, field travers and discussion with
the villagers it has been concluded that there is no land subsidence in the
area. The land subsidence may indicate water leve!l drop due to withdrawal
of large quantity of ground water.

The major issues from the study are identified as Low rainfall, Shallow
depth of weathering, deeper water level, water level declining trend over
decade, low yield potential, water scarcity during summer months, source
sustainability of existing ground water structures, ground water guality
iIssues and water marketing. The prevailing interventions have been
recommended to overcome these issues.

In order to manage the available ground water resources in
sustainable manner, the strategy recommended under the four categories:

Supply side, Demand side, Institutional and Regulatory measures.



Under the supply side management, the ongoing projects are:

Atal Bhujal Yeoijna (ABHY): Under this program institutional
strengthening and participatory measures are taken up in 22 villages and
under this scheme construction of 541 recharge shaft, 6 check dam, 2 KT
weirs and 6 percolation tanks are taken up.

Jalyukt-Shivar: Under Jal Yuktha Shivar, Soil and Water Conservation
Department, Government of Maharashtra has taken various types of works
like water conservation and water harvesting by construction of cement
bandharas, renovation of traditional water bodies etc.

Jal Jeevan Mission (JIM): Under JIM, most of the villages from lath
block are covered with piped water supply with ground water as source of
water. To strengthen the source, hydrofracturing or horizental bore well
drilling is recemmended in addition to the suitable recharge plan.

Besides above, the management plan to be taken up under supply
side management are:

Repair, Renovation & Restoration (RRR) of existing structures
(Existing): there are 02 medium irmigation projects, 27 small state level and
05 small lecal level irrigation projects, 41 Kelhapur Type bandharas, 188
percolation tanks and 173 storage tanks are identified for RRR.

Construction of artificial recharge structures: Based on the study,
construction of 426 artificial recharge structures (ARS) (Check Dam:213
and Recharge Shafts:213) are suggested in 110 villages out of 125 villages.

Water conservation Measures: The villages, not suitable for artificial
recharge, farm pond and contour trenches at suitable locations.

Under the Demand Side management, drip and sprinkler
irrigation instead of traditional flooding irrigation methods and intercropping

are suggested.

AR
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AT A GLANCE

- Item Particulars

No.

i Districts Sangli

2 Block | Jath

3 No of Villages/ 125/116

GramPanchayats

4 ‘Geographical area | 2,248 Km?2

5 Pepulation (2011 Census) |: | ~3,;28,324

6 | Locations - | North Latitude 16°50 -17°19 " East
Longitude 74°59 -75°41 " cowvering
Toposheets 47 0/3,4,7,8,11,12 47
K/16,47 L/13 and 47P/1, 47 P/5 & 47
Pfa.

7 Normal/Actual Rainfall 410 mm (average of last 26 years)
During 2023 it received 341 mm (17%
less)

8 ‘Geomorphology | Pediment -Pedi plain Complex (86%),
Highly Dissected Upper Plateau (8%),
Moderately Dissected Lower Plateau (3%)
et

g Major Rivers Bor River a tributary of Bhima River

9.1 | Basin 2 Basins (Bhima -BM, Krishna - KR)

9.2 | Watersheds 12 nos (BM-112, BM-116, BM-117, BM-
118, BM-119, BM-120, BM-121, BM-1272,
BM-123, KR-38, KR-52, KR-53)

10 | Forests ~5.03% (113.05 Km2)

11 | Soils Medium to shallow black seils and red
sandy soils. Fairly high in CaCO3.

12 Land Utlization (Ha) Cultivable area: 173014 ha,




trends m/yr.

13 | Cropped area (Ha) Net area sown:164460 ha, double
cropped area:24413 ha
14 | Irrigation Projects Medium:2 & MI:32, PT:188, KT Weirs:41
and Farm ponds:173,
14.1 | Area under Irrigation SW:5878 ha and GW:24153 ha
(Total:8291 ha).
15 | Geology Deccan Traps
16 | Exploratory Drilling EW-21, OW-4, Pz-1 (Total:26 nos)
(CGWB and GSDA)
17 | Geophysical Surveys 55 nos
(VES)
18 | Number of ground water Dug wells (Irr.):21642 (identified from
structures google earth), Dug wells
(Domestic):2413, BW:89349
19 | Ground water yield (Ips) | : | 0.02 to 5 mainly extracted between 60-
100 m depth. Specific capacity:1.7 to
18.9 lpm/m. Transmissivity:2.6-36
m?/day and Storage co-efficient: 1.2 x
10%to 6.52 x 10
20 | Water Levels (2023)
20.1 | Depth to water Table . | Aquifer-1: Pre-monsoon:< 440 to 780
Elevations (m amsl)
Aquifer-2: Pre-monsoon:< 390 to 720
20.2 Depth to water levelz Aquifer-1: 226 nos.
(m bgl) Pre-monsoon season: 1.08 te 25.5 (<5
m covers 65% area).
Post-monsoon season: 0.75 to 25.5 (<5
m covers 61% area).
Aquifer-2: 229 nos.
Pre-monsoon season: 1.78 to 112.4 (20-
40 m bgl covers 47 % area).
Post-monsoon season: 1.5 to 102.5 (20-
40 m covers 45% area).
20.3 L::-ng term water level - | 25 wells

Pre-monsoon: 20 wells: rising @0.03-




0.91 m/yr and 5 wells: falling @-0.1 to
=0.2 m/yr.

Post-monsoon: 16 wells: rising @0.6-0.8
m/yr and 9 wells: falling @-0.1 to >0.27

m/yr.

21 | Ground water Resources
(2023)
' 21.1 | Annual Extractable GW | 258.7 mecm
Resource
' 21.2 | GW Extraction for all uses | : | 165.14 mcm
'21.3 | Allocation of GWR for 6.92 mcm
projectad year (2025)
21.4 | Stage oi? Ground water 63.8 mcm
Extraction (%)
21.5 | Net GW Availability for 95.76 mcm
future irrigation
21.6 | Category of Block Safe
21.7 | Soil Infiltration factor 10.75% (average of 8 test results)
22 | Ground Water Quality
22.1 | Total Samples collected Aguifer-1: 424 (Pre:201 & Post:78)
nos
{fox) Aguifer-2: 242 (Pre:223 & Post:166)
22.2 | EC, F & NO: Aquifer:1
Pre-monsoon Post-meonsoon
EC:367-12130 EC:560-9922
uS/cm at 25°C; pS/em at 25°C;
F028-28B8& F0AB- 26 &
NOs: BDL - 317 NQ:: BDL-135
Agquifer:2

Pre-monsoon

Post-monsoon

EC:346-11132 EC:418-9922
uS/cm at 25°C; uS/em at 25°C;
F:0.23-3.9 8 F:0.2-5.0 &
NOs: BDL-320 NOs: BDL-209




GW Related M_aj_pr Issues
Identified

Drought Prone Area

Shallow depth of weathering

Deep water levels (> 20 m)

Long term declining trend in water levels
Low vield potential

Water scarcity during summer months

Saource sustainability of existing
structures

Ground water Quality Issues (Geogenic
and Anthropogenic)

Water Marketing

24

Sustainable GW
Management Plan

Supply side (On going and proposed)

Unsaturated volume  availlable  for
recharge:10175 MCM, Avszilable surpius
runoff :30.8 MCM, Additional recharge
with interventions:23.1 MCM

(Proposed: 777 ARS (PT:7; CD:385 &
RS:385))

Demand side

Drp/sprinkler proposed will save 56.86
MCM with this additional 8748 ha can be
brought under assured irrigation or Stage
of GW extraction can be reduced by
11.5% (from 63.83 to 52.33%)

Institutional: 2 IEC activities conducted
PIP at Daflapur (98 participants)
Tier-3 at Jath (108 participants)

Regulatory measures: Strict
implementation of existing act.




ABBREVATION:

2D | = | 2 Dimensional

3D : | 3 Dimensional

ABHY : | Atal Bhujal Yojana

APHA American Public Health Association
ARS : | Artificial Recharge Structures

Avg Average

BDL : | Below Desirable Limit

BW : | Bore Well

BIS : | Bureau of Indian Standards

CD : | Check dam

'CGWB | : | Central ground water board

cr - ";E;_rure o '_'_ )

DEM : | Digital Elevation Model

DL : | Desirable Limit

DSA Directorate of Economics and Statistics
DTW : | Depth to water

DW : | Dug well

=G . | Electrical conductivity

EL :  East Longitude

EW Exploratory Well

F Fluoride

FIM : | Flood irrigation method

FP ‘Farm Pond

GEC Ground Water Estimation committee
GIS : | Geographic Information System
GSDA : | Ground Water Survey and Development Agency
GW : | Ground Water

GWMW : | Ground Water Monitoring Wells

Ha : | Hector

Ham | Hector meter

HQ | Head quarter

1F Infiltration Factor

1D Irrigated dry

INCID Indian National Committee on Irrigation and
L. Drainage

1S0O International Organization for Standardization
Km2 Square kilometre

KOW Key Observation Well

LPS : | Liters per second

M | Meter

M3 : | Cubic meter

MM : | Millimetre
'm amsl | : | Meters above mean sea level
I'fﬂax D | Maximum




m bgl Mitres below ground leval

MEM Million cubic meters

mg/L Milligram per litre

MGNREGA Mahatma Gandhi National Rural

EmploymentGuaranise Act

MI Micro irrigation

min : | Mimimum
MPT : | Mini percolation tank

MPL | : | Maximum Permissible Limit

NCPA National Committee on the Use of Plastics

inAgriculture

N | North Latitude

NOs Nitrate

0Ccs Over-exploited, Critical and Semi-critical
OE Over Exploited

ow Observation Well _
PGWM Participatory ground water management
"PMKSY Pradhan Mantri Krishi Sinchayee Yojana
PPB Parts per Billion i '
PPM Parts per Million

PT Percolation tank

Pz Piezometer

Q Discharge

‘RS Remote sensing

RSC : | Residual Sodium Carbonate

SGWD  State Ground Water Department

s | Storativity

SAR Sodium Absorption Ratio

SY Specific yield

T Transmissivity

TH Total Hardness

USSL US Salinity Laberatory

VES Vertical Electrical Sounding

WCM Water conservation measures

WIMS Water Information Management System
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CHAPTER-1
INTRODUCTION

1.1 Background:

Aquifer mapping is a multadisciplinary scientific process wherein a
combination of geological, hydrogeological, geophysical, hydrological, and
water quality data are integrated to characterize the gquantity, guality, and
movemeant of ground water in the aquifers. To achieve this goal National
Agquifer Mapping on a scale of 1:50,000 was launched by CGWB in 2012 to
delineate aquifers, characterize aguifers, and prepare aquifer management
plans. This study was very much helpful in identifying suitable areas for
ground water based supply schemes, determining the sustainability of
ground water development, prioritizing aquifers for managed aquifer
recharge, and identifying aquifers for various purposes in regions where
new urban centres or industrial hubs are likely to come up, plan integrated
ground water recharge schemes, issuing advisories to state agencies on
repercussions of continued development of ground water in select areas,
and recommendations to state agencies in respect of areas that have

prospects for ground water development.

However, National Aquifer Mapping in the first phase was carried out
on a large scale in which detailed observations of specific problems related
to quantity and quality could not be addressed in detail. So, keeping the
above limitations in mind and considering the future reguirements, the

broad objectives proposaed for NAQUIM 2.0 studies were as follows

+ Providing information in higher granularity with a focus on increasing
the density of dynamic data like ground water level, ground water
quality, etc.

« Providing issue-based scientific inputs for ground water management
up to the Panchayat level

» Providing printed maps to the users and

Lguies Monagement Plon of itk Skeck, Senpell DL Bce, Meharashtra Z



« Putting in place a strategy to ensure the implementation of the

recommended strategies. Involving state agencies in the studies for

a sense of ownership.

NAQUIM 2.0 is designed to provide detailed information to support
ground water management decisions at ground level. Since the issues are
different in different areas, the studies under NAQUIM 2.0 are proposed as
issue-specific and will be undertaken in prioritized focus arsas. Broadly 11

Priority areas are identified based on ground water related issues as given

below.

S. No. | Priority Areas

1 Water Stre'_ssedi Areas

2 Urban Agglomerate

3 Coastal Areas

4 Industrial Clusters and Mining Areas
5 Areas with Springs as the principal source
6 Areas with Deeper Aquifers

7 Ground Water Contamination

8 Auto flow zones

9 ‘Canal Command Areas

10 Areas with poor ground water guality
11 Other speci_ﬁc_ Issues:

Keeping the above criteria in mind, Jath block of Sangli district was

selected under theme “water-stressed areas” for detailed studies under

NAQUIM 2.0.
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The lath block of Sangli district, 2 rain shadow and water stressed
area has remained an overstressed block for more than two decades. Low
rainfzall and less subsurface storage have led to acute water shortage in the
lean season with wells drying up from month of January to next meonsoon
season especially in nen-command area. In terms of agncultural preduction
Jath is one of the faw blocks of Maharashtra where crops are sown mostly
in Kharif season. With increasing ground water extraction, less rainfall, the
delicate balance between demand and supply for both drinking and
agricultural purposes is dwindling. Non-command area in lath block
especially in eastern side and slong Kamataka border has major water
scarcity problem. With Bor river flowing on eastern side of block, there is
water in dug wells along river bed, but the river is dry even in post-monsoon
season due to less rainfall and major artificial recharge structure are also
dried up such as anicut, ponds and check dams. The detsiled aquifer
scenario of Jath block and aguifer-wise management strategies are

discussed in the report.

1.2 About Study Area (Jath Block):

The Jath block is one of the water stressed block situated in the
eastern part of Sangli district bordering Karnataka state on southern and
eastern side. Jath block, having an area of 2248 sg km is one among ten
blocks of Sangli District and lies between north latitudes 16250' and 17%19"'
and east longitude 74%59' and 75°41' covering parts of Survey of India
Toposheet No's 47 0/3,4,7,8,11,12, 47 K/16,47 L/13 and 47P/1, 47 P/5 &
47 P/2 (Figure-1.1).

The Jath Block having it headquarter at Jath town is bounded by
Karnataka state in scuth and east, Solapur district in north and Kawathe
Mahakal Taluka of Sangli District in West. The block, having 125 villages is
administratively governed by 116 Gram Panchayats (GPs). The population
(2011) of the block is 3, 28,324 and is mainly dependent on agriculture as
source of income. The block is part of Bhima River basin a tributary of

Krishna River. The area receives normal rainfall of about 410 mm is
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predominantly underlain by basalt rock (hard rock). The block has-diﬁe_rent

e i VW

JATH BLOCK, SANGLI DISTRICT

geographical, economic and social status. General information of Jath block
is given in Table-1.1

Figure-1.1: Index Map of Jath Block.
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Table-1.1: General Information, Jath Block.

Geographical area

2248 (Sq. km)

Forest area 113.05 (5.03%)
No. of Gram Panchayat |: | 116
No. l:-ti‘“{f_i.lmlages 1125
Population 3,28,324
(Census,2011)
(Males: 168256; Females:160068)
Climats Dry and Semi-arid

Normal/Annual Rainfall

410/341 mm (83 % of normal)

Major River

Bor a tributary of Bhima River

Drainage pattern

Soil type

Dendritic

Black Cotton and Red soils

Major Cropping Pattemn
(DSA 2022)

Jawar(38.57%), Millets (22.22%), Pulses
(12.50%), Wheat (2.58%), Sugarcane
(7.59 %) Grapes(4.18%) and others fruits
(3:25 %).

1.3 Geomorphelogy, Drainage and Soil Types:

The: block is located in the Deccan Plateau and extends west to east

direction. The land forms present are erosional broad valley separating flat

topped remnant hills, displaying characteristic step like appearance. The

surface elevation ranges between 460 and 787 meter above mean sea level

(m amsl) in the area, lowest in north-eastern corner and highest in south

central part around Jath town, The area of district can be broadly divided

into three physiographic units namely,
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« Highly dissected Plateau
* Moderately dissected Plateau

» Pediment-Pediplain complex

The Highly dissected Plateau form the ridges in middle of Jath block
diving it into two major pediplain complexes, these are also seen in western
part of block. Moderately dissected Plateau covers small portion in north-
western part of block. Pediment—pediplain complex of denudation origin is
a major landform, followed by highly dissected upper Plateau of structural
origin and active food plain at north-west and south-east part.
Geomorphology and digital elevation model are presented in Figure-1.2
and Figure-1.3.

The main drainage pattern in the area is dendritic in nature having
undulating topography. The Bor river, a tributary of river Bhima fows in
eastern part is part of area. A low plateau area is located near Jath block
covering about 150 km*® area with another small patch located southwest.
Drainage map of area along with categorization of watershed is presented

in Figure-1.4.

Jath block I1s occupied by the typical black soil derived frem the
Deccan traps. Majorly the soils are characterised by black cotton soils
having gravely sandy loam and clayey loam texture. The black soil contains
high alumina and carbonates of calcium and magnesium with variable
amount of potash, low nitrogen and phosphorus. The soil is generally
porous and swells considerably on addition of water, and dries up with
cracks on losing moisture. Gravelly clay loam and clay loam is also seen in

patches. Seil map of the area is given in Figure-1.5.
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Figure-1.3: Digital Elevation Model, Jath Block.
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1.4 Rainfall:

Variations in rainfall distribution and occurrence over an area,
influences agricultural output of that area, thus analysis of rainfall
variability and its patterns i1s necessary to promote development of water
resources and dedsion making for taking developmental activities. Pre-
monsoan-summer (March, April, -and May), Southwest monscon (June,
July, August, and September), post-monsoon (October and November),
and winter/northeast monsoon (December, January, and February) are the

seasons that see the most rainfail.

An amount of precipitation and length of time in an area and ground
water draft for various uses, along with type of soils and geology influences
dynamics of ground water levels and its availability. Jath block, which
receives normal annual rainfall of 410 mm, predominantly receives it during
south-west monsoon season (B5-90%) and during 2023, it received 341
mm rainfall. Annual rainfall data (1998-2023) i analysed and presanted in
Figure-1.6. From results, it is observed that minimum rainfall occurred
during 2012 (106.2 mm) and maximum in 2010 (632.53 mm) (Table-1.2).
The area experienced & times excess rainfall (23%), 13 times normal
rainfall (50%), 4 times moderate droughts (15%) and 3 times severe
drought (12%) conditions as given in Table-1.3. Rainfall rend analysis
shows a falling trend @ 0.31 mm/year. The coefficient of vanation of the

annual rainfall from the mean rainfall has been observed to be 36%.
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Figure-1.6: Annual Rainfall Pattern (1998-2023), Jath Block.

Table-1.2 : Long Term Rainfall Analysis (1998 to 2023), Jath Block.

Agbifer Manogesnent Flar o Asth Brock, Songall DEETIEe, Mokarashire

Year Annual Rainfall Departure (%) | Rainy Days (Nes) | Category
| {mm) .-
199§ 556.6 33.61 52 Excess
jagg 411.6 -1.20 L Mormal
2000 585 40.42 33 Excess
20061 478 1473 33 [ Normal
2002 1B0.3 -54 .56 24 Severse
2003 182.9 -56.10 22 Severe
2004 4788 2.93 a1 ‘Normal_
2005 430.5 5.50 36 Normal
2006 512.8 23.09 47 Marmal
2007 5534 32.84 29 Excess
2008 309.5 -25.61 29 Moderate
2009 440.3 569 EE] Normal
2010 632.5 .1 51.82 52 Excess
2011 2174 | -47.82 33 Moderate
2012 106.9 -74.34 i5 Severe
2013 370.8 -10.93 33 Morimal
2014 481.2 15.67 38 Mormal
2015 254.7 -38.856 32 Moderate
2016 397.6 T 39 Normal
2017 397.3 | -4.63 33 Marmal
2018 27243 -45.16 27 Moderate
2019 ABT.3 -7.03 a1 Marmal
2020 619.3 4B8.66 549 Excess
2021 632.3 21.78 73 Excess
2022 480.7 | 15.39 50 Mormal
i1



| 2023 | 341.2 ] -18.10 | 32 | Normal |
Table-1.3 : Drought Analysis, Jath Block.

Period 1008 to 2023

po. Cf Years | 26

Normal Rainfall | 410 Mean: 408.9
Standard Devlation 148 Medlan:420.2
Ceefficient of Variation | 356.20% hio of years:2&6
Slape | -0:.31 mm/year

Intarcept 413.2

Equation of Trend Line | y = 0,31098x +413.25

Category | Number of Years s
Departures !

Positive |13 50

Hegative 13 50

Droughts:

Moderate |4 ! 29

Severe |3 12

Atute . |0 0

Normal & Excess R/F

Normal | 13 50

Excess |6 23

(Rainfﬁlf Departure: Excess: = +25;'Na_rrr|ali: +25 To —.25; Moderate: -25
To -50; Severe: -50 To -75; Acute: <-75).

1.5 Land use & Land Cover:

Agriculturzl land emerges as the dominant land-use category in the
region, highlighting agrarian nature of Jath block. Majority of area is under
cropped land followed by fallow land with scrubs. Barren land can be seen
in southern side especially at border area of Karnataka. Water bodies
occupy a minimal percentage of area. Habitation, which includes
infrastructure and urban developmentis, occupies the area around lath
town, indicating the presence of settlements and human activities. Land
use & land cover as per District statistical report is given in Table-1.4 and
presented in Figure-1.7.

This diverse distribution of land-use and land-cover classes reflects
the varied and dynamic nature of the Jath block, encompassing a blend of

agricultural, residential, and natural environments.
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Table-1.4 : Land use details, Jath Block (after DSA-2023).

'S, No. | Area Area (Ha) | % with Geographical
area

1 Geographical Area | 2,24,538 | 100

2 Forest Area 11,305 5.03

3 Cultivable Area 1,73,014 |77.05

4 Net Sown Area 1,64,460 |73.24

5 Double Crop Area | 24,413 10.9
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Figure 1.7: Land use & Land Cover, lath Block.
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1.6 Irrigation:

Irrigation plays a crucial role in enhancing agricultural productivity by
providing a reliable and controlled water supply to crops. The establishment
of a well-erganized irrigation network |s vital for ensuring a steady and
sufficient water source for farming activities. In the area, there are 2
mediumn irrigation projects (Dodda nala and Shankh) and more than 24000
irrigation dug wells and about 8933 bore wells, The total command area is
49894 ha and mostly lies in western part and in south-eastern part
(Figure-1.8). The details of different structures along sources are given in
Table-1.5. The net irrigated area during 2022-23 from surface water is
19515 ha (major:3070 ha; medium:2467 ha & minor:13978 ha) and from
ground water it is 8291 ha (both flood and drip irrigation). These irrigation
systems enable farmers to manage water distribution efficiently, catering
to the specific needs of different crops and ensuring optimal growth
conditions. & well-maintained irrigation network minimizes the dependence
on unpredictable rainfall, mitigating risks associated with droughts and dry
spells. Moreover, it allows for crop cultivation in areas where natural water
sources are limited or irregular. In turn, a reliable irrigation infrastructure
contributes significantly to food security, economic stability, and the overall

development of the agricultural sector.
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Figure 1.8: Command/non-command area, Jath Block.

Table-1.5: Area irrigated through different Sources (DSA 23, Sangli).

IRRIGATION SOURCE

No.

Medium Project

2

Minor Projects

27 state level and 5 local level

‘Storage tanks 173
Percolation Tank (PTs) 183
Kolhapari Bandharas (KT weirs) | : |41

Dug wells (Irrigaticn)

21642 (identified from google map)

Dug wells (Domestic) : | 2413
Hand Pumps/Bore wells . | 8939
Surface Water Irrigation 19515 Ha
Ground Water Irrigation 8291 Ha
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1.7 Hydrogeological Setup

The occurrence and movement of water in subsurface is broadly
governed by geological frameworks i.e.; nature of rock formations including

their porosity (primary and secondary) and permeability.

The entire block is underlain by Deccan Volcanic Basalts, belonging
to Sahyadri Group.of Upper Cretaceous to Eocene age. It comprises various
lava flows, which can be classified in the field into two types as simple and
compound flows. The compound flows although vesicular and amygdaloidal
in nature are hard and compact in their middle sections. The geological map

of ares is presentad in Figure-1.9.

These rocks are fractured and jointad, and show moderate degree of
weathering at places. The inter trappean beds (red/green/black in colour)
constitutes the marker horizons separating two lava flows. The basalts are
intruded by dykes at places and are found commeonly in pahoshoe flows in
the area. The dykes act as barrier or as water conduits/pathways for the
movement of ground water flow depending on intensity of fracturing in the
dyke rock. The location and orientation of the dykes with respect to the

ground water flow are very important.
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Figure-1.9: Geological Map, Jath Block.

In the area, basalt can be divided into two types of formations namely
Diveghat and Purandargad formations. The Diveghat formation consists of
10-12 lava flows of alternating “aa” and “pahoehoe” types, varying in
thickness from 5 to 40 m. The Purandargad formation comprises essentially
of simple lava flows, some of which show both "2a” and "mixad flow”
characters. From hydrogeological point of view this formation is not very
significant as it occupies the hills and hill slopes (runoff zone) and not
potential for development of ground water rescurces. This formation is
predominantly exposed in eastern part of Jath Block.

1.8 Ground Water Occurrence:

In basalt, primary porosity is present when the flow is vesicular and
vesicles are interconnected with each other and absent in other lava flows.
The secondary porosity is developed due to weathering and fracturing over
a period of time. The density of vesicles, their distribution, inter-connection,
depth of weathering and topography of the area are decision factors for
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occurrence and movements of ground water in these units. The weatherad
and fractured trap occurring in topographic lows is the main water bearing

formation in the area.

Deccan basalts are hydro geologically in-homogeneous rocks. The
weathered and jointed /fractured parts in rocks constitute the zone of
ground water storage and flow. The existence of multiple aquifers is
characteristic of basalt and is indicative of wide wvariation in the
joint/fracture intensity. The vyield from a well is a function of the
permeability and Transmissivity of an aguifer and it depends upon the
degree of weathering and topographic setiing of the aguifer. Due to wide
variation in secondary openings, the potential areas for ground water are
generally localized. In  general ground water occurs under

phreatic/unconfined to semi-confined conditions in these rocks.

Ground water occurs under unconfined conditions (up to 30-meter
depth) in shallow agquifers and in semi-confined (20 to 40-meter depth) and
confined conditions (up to 100-meter depth) in deeper aquifers. Ground
water is mainly extracted by bore wells of 60 to 100 m depth. The yield

from these bore wells varies from 0.02 to 5 litres/second (Ips).
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CHAPTER -2
PREVIOUS STUDIES
2.1 Systematic and Reappraisal Hydrogeological Surveys:

The Central Ground Water Board, Central Region has taken up several
studies in the district from the year 1973 onwards. The reconnaissance
hydro-geological studies were also undertaken by Shri 1.P. Dias in 1973
and Systematic Hydrogeological Surveys were carried out by scientist from
Board namely Dr. D.K. Chadha (1975-76); N.G. Gajbhiye & D.K. Chadha
(1876-77): N. G. Gajbhiye {1978-72); A R Bhaisare (1978-72); S K Jain
(1987-88); P.K. Naik and B.K. Kzallapur (1988-89). The district ground
water report was compiled by 5. Das and D.B. Shety in 1981. The ground
water exploration was also carried out in parts of district under Sina-Man
project of CGWB during the year 1975-80.

2.2 National Aquifer Mapping (NAQUIM) Studies:

Under National Aguifer Mapping studies, studies were taken up during
Annual Action Plan (AAP) 2017-18, by CGWB, SUO, Pune in Sangli district

including present study area. The salient points from study are given below,

« The taluka receives an annual rainfall of 805 mm and the estimated
annual extractable ground water resource 15 25971.36 ham, the water
draft for all uses is 17558.2 ham, the net annual ground water
availability for future irrigation Use is 8250.04 ham with overall stage of
ground water extraction of 67.60 %.

» Studies reveals, 2 aguifer system in Jath block, i.e., Aquifer-1 consisting
of weathered/fractured basalt having a depth range of 9-18 m and
Aquifer-2 consisting of mainly jointed/fractured basalt having & depth
range of 60-190 m depth. Thickness of weathered basalt ranges from
5.4-14 m and fractured basalt thickness varies from 1 to 7 m.

e In the report, total 5513.15 MCM of unsaturated volume is estimated,
based on it, as supply side management strategy, interventions were

proposed, which incudes construction of 274 check dams and 96
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percolation tanks and is expected that 20.54 MCM of ground water is
expected to be recharged.

+» As demand side management strategy, micro irrigation and drip
irrigation is proposed and through which, 3.99 MCM of ground water can
be saved. Further, in the report, in order bring additional area under
irrigation construction of 1506 ground water abstraction structures are
proposed which includes 1291 dug wells and 215 bore wells and through
which additionzl 3309 ha area can be brought under assured irrigation.

2.3 Ground water Exploration Studies:

The Central Ground Water Board, through its exploratory drilling
program from different phases, drilled 13 wells (EW:11 and OW:2) down
to 186.4-200 m depth and carried out 9 vertical electrical sounding in Jath
block. Summarised details are given in Table-2.1.

Table-2.1: Exiting Exploratory well data, Jath Block.

Village Type | Latitude| Longitude| Depth | Casing| Wateri Zones Yield
Level | tapped
{m bagl) Ips

Darikenur EW 17.022 | 75.373 200 26.5 | 145 |47.3-50.4, | 0.07
187-50.7

Kontev Boblad |EW | 16.998 |75.634 | 200 |17.5 |150 |87-20 0.07

Yelvi EW 17.207 | 75.307 200 2.5 | 150 | 23-26, 0.07
163.2-166

Ravalgundwadi |EW 16.978 | 75.287 200 20.5 | 150 | 87-20, 0.07
178-181

Halli W 17.202 | 75.581 1864 |17.5 |57.4 |61 4.43 |

Karaigi EW i7.121 | 75.575 200 5.8 5.1 | 47-48, 5
70-71

Madgyal EW i7.135 |75.417 200 5.2 30 44-45, 0.78
61-62

Mokashiwadi EW i7.196 | 75.167 200 58 |12 111-114, | 2.16
178-172
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Village Type | Latitude| Longitude| Depth | Casing Water| Zones Yield
Level | tapped

Muchandi EW |16982 |75.333 |200 |5.8 |55 |24-25, 0.78
75-76

Umadi EW 17.058 £9.3211 200 375 I 15.2 111-132 477

Umadl ow 17.135 754172 117 5.85 . 12 110-111 0.78

Vaisang EW | 17479 |74.900 | 159.2 |5.65 |35 92.8-101, |2.16
141-142

Valsang ow 17.10% 75.166 158.9° | 565 35 02.8-101 0,43

2.4 Other Studies:

A research paper (Agricultural problems and prospects of drought
prone region in sangli district of Maharashtra) published by Pawar, D.H.
and Jadhav K.R. (2012), focusses on agricultural and prospects of drought
prane region of Sangli district and suggests for improvement in irrigation
along with watershed development programs in the area. Shivaling B.
Rajmane, 2019, Patil et. Al,, 2019, Raut =t. Al., 2019, V. M. Dikshit, 2020,
which mainly covers different parts of Sangh District focus on agricultural
and irrigational problems, ground water recharge, agranan land utilization
and its circulation, occurrence and movement of ground water, utility of RS
and GIS technique in delineating potential ground water recharge zones as
a base for further artificial recharge, water management and soil

conservation.

Arcording to Down to Earth News, drought has again hit large parts
of Maharashtra this year. But the worst affected are two talukas are Jath
and Atpadi of Sangli district. These blocks are facing the worst drought in
decades, despite the river Krishna is flowing 100 km away. Analysts and
thinkers blame the plight on poor management of ground water and lax
attitude of the state government in extending irrigation facilities to the
region that falls in the rain shadow area of the Western Ghats. Traditionally

they grow sorghum, pearl millet and wheat that reguire less water. But
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some two decades ago, lured by the profits earned by farmers in western
Sangli, which has adeguate irrigation facilities from the Krishna Valley
project, Jath and Atpadi farmers began growing cash crops. "Commercial
cultivation of these crops forced them to over-exploit ground water”. Within
years, the talukas notched a place in the World map for pomegranate
producing areas. But, since the year 2005, the ragion has been witnessing
a drastic change in rainfall pattern and experts advise that it is high time
that the government undertake long-term water management in this rain
shadow region. The other suggestion includes, aquifer recharge deepening
and widening of existing streams, nullahs and water bodies etc and this will
serve two purposes-accommodate additional water during floods and

release stored water during crisis.
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CHAPTER -3

OBJECTIVES OF THE PRESENT STUubDY

As per NAQUIM 2.0 Tool Kit, following deliverables are defined for the

theme: Water Stressed Areas and each deliverable can be achieved through

various data inputs, its processing and output through various GIS based

layers.
S. No. | Theme: Water Stressed Areas (Deliverables)
1 Aguifer Disposition
2 .ﬂ:qu_IFer wise gmund watsr levels
3 Delineation of recharge areas
4 Estimation/Refinement of parameters used for resource
assessment
5 Assessment of ground water resources
6 Ground water quality
7 Areas showing signs of subsidence
8 Ground water quality management interventions including
demarcation of safer aguifers
9 Artificial recharge plan
10 Other measures
11 Identification of potential aquifers for drinking water supply
12 1A Eian for dﬁnking water source sustéiﬁaﬁiiﬁv

3.1 Aguifer Dispositions:

The delineation of aguifer disposition can be carried out by doing

systematic studies, which involves input of various data, data processing

and final out put through various GIS maps, charts, tables, 3-D maodels,

fence diagram/sections etc.
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Major Inputs: The primary goal of this deliverable is to obtain a
comprehensive understanding of the aquifer disposition in the study area.
The process involves detailed geological/hydrogeological and geophysical
studies to map out an aquifer characteristics such as their size, shape,
depth and extent of weathered zone/fractured zone. Weathering refers to
the breakdown of rocks inte smaller particles, and its thickness can greatly
influence the storage and movement of ground water. Fracturing of rocks
occur due to various stresses that are created on the rocks and as a result,
these rocks get fractured leading to mere permeability and porosity. By
mapping this weathered/fractured thickness, helps in identifying potential
zanes for development and for taking recharge measures. The other inputs
include, carrying out long duration pumping tests for knowing aquifer
properties like transmissivity, storativity, specific vields etc. collecting and
analysing aguifer wise ground water levels and ground water quality data,

field exposure visits, collecting farmers feadback etc.

Data Processing and Outputs: In this process, data collected is entered
initizally in required format (excel; csv, txt etc). The data is processed by
using advance software’s like Rockworks, Map info, ArcGis, AqguaChem etc.
Before finalizing the data/maps are c<oss checked with field

lithologs/geophysical logs.
3.2 Aquifer-wise Ground Water Levels:

The major inputs for this deliverable is collecting historical data,
establishing new key wells in different aquifers and monitoring them at
periodic intervals, determinations of their reduced levels. Creation of water
digital elevation model (DEM), etc. Understanding seasonal and annual
changes in ground water levels is crucial for assessing the aguifer’s health
conditions, recharge rates, and their sustainability. It also helps in
developing models to predict future changes in water availability and to

plan accordingly for sustainable ground water resource management.
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The data is processed by using advance software's and by carrying
out statistical analysis including time series analysis, preparation of maps
using standard contour methods, long term trend analysis etc. The output
will be aguifer wise depth to water level maps, contour maps, map showing

water level trends, preparation of hydrographs etc.

3.3 Delineation of Recharge Areas:

Tdentifying areas where ground water recharge is naturally eccurring,
as well as those that could benefit from artificial recharge, is essential. This
invalves examining soil types and their texture, topography, and existing
water flow patterns. The final cutput of this deliverable is generation of
map showing major recharge areas along with detailed artificial recharge
plan, which may include structures like percolation tanks, recharge wells,

and check dams designed to enhance the natural replenishment of aguifers.

3.4 Estimation/Refinement of Parameters Used for Resource

Assessment:

Accurate estimation of parameters such as canal seepage factors and
seepage from ponds is crucial for assessing the overall ground water
resources. This aspect of the study will refine these parameters using both
field measurements and modelling techniques, farmers feedback thereby
improving the reliability of water resource assessment. It aims to provide
a better guantification of the available ground water and the contribution
af various sourcas to aquifer recharge. The data processing in this involves,
cammying out sample survey on unit draft, infiltration studies for estimation
of rainfall infiltration factor, slug tests etc. The outcome of this deliverable
is generation of various maps, tables showing aquifer wise parameters that

are to be integrated with aquifer dispositions maps and tables.
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3.5. Assessment of Ground Water Resources:

This deliverable invelves, carrying out ground water assessment by
following standard GEC methodolegy (2015). The inputs reguired is data
on water levels, ground water draft (irmgation/domestic/industrial), return
flow from irrigation, recharge form canal seepage, recharge from various
artificial recharge structures etc. The data processing and final output
involves data entry and processing recharge and discharge and stage of

ground water extraction etc at block/watershed level.
3.6 Ground Water Quality:

Assessing the quality of ground water is as important as assessing its
quantity. As quality of ground water is vital for ensuring its safety for
human consumpticn and other uses. This part of study invelves collection
of historical data, published literature, collection and analysis of water
samples from different aquifers to measure parameters such as pH, salinity,
hardness, other major cat ions and an ions and presence of major heavy
metals. The data gathered will guide in fermulating management practices
and to address quality issues, if any and to maintain the standards required
for drinking water. The data processing involves statistical, time series
analysis, generation of hydrochemical diagrams, variation diagrams etc.
The output will be through various maps with the concentration attributes,
cantouring, description of probable sources and release mechanism

preparation of vulnerability map, ground water quality hotspots etc.
3.7 Areas Showing Signs of Subsidence:

In arder to deliver this deliverable, published literature from the area,
along with signs of subsidence observed during field is to be considered.
The data processing involves, analysis of satellite data with published
literature and field observations. The final output will be a map showing

zones of land subsidence with relevant atinbutes.
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3.8 Ground water Quality Management Interventions Including

Demarcation of Safer Aquifers:

Not all aguifers are equally suitable for providing drinking water due
to differences in water quality and yield. This objective entails identifying
which aguifers have the potential to serve as relisble and safe sources of
drinking water. It invelves both quantity and quality assessments and

considearing the sustainability of extracting water from these aquifers.
3.9 Artificial Recharge Plan:

This deliverable reguires, analysis of Shutile Radar Tepegraphy
Mission (SRTM), toposheet & satellite data along with input of
hydrogeological data like specific yield, rainfall infiltrabon factor etc. The
data processing involves, preparation of piezometric head, weathered zone
and land form maps. The final outcome of this deliverable will be
preparation of feasible areas for artificial recharge, type of artificial

recharge structures (ARS) suitable aleng with its design etc.
3.10 Other Measures:

The major input in this deliverable is demand side water requirement
for crops. The data processing involves, irrigation water demand for
irrigated crops, irrigated dry (ID) crops, field ruthing etc. The final output
of this deliverable is preparation of demand side management plans with

required attributes.
3.11 Identification of Potential Aguifers for Drinking Water Supply:

For identification of this deliverable, data input required is data on
aquifer geometry & their properties, farmers feedback, ground water levels
& quality dats etc. The data processing invelves generation of maps
showing areas with assured irregular and no water supply. The output will
be generation of ground water potential, ground water quality maps free

from contamination (both geogenic & anthropogenic etc.
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3.12 A Plan for Drinking Water Source Sustainability:

Final aim of NAQUIM is to ensure long-term sustainability of drinking
water sources and this requires a strategic planning that includes bath
protection & sustainable use of ground water. It focuses on demand-side
management interventions. The plan will also include public education
campaigns (IEC activities), policy recommendations, and the integration of

water-saving technologies etc.
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CHAPTER-4
AQUIFER DISPOSITIONS

4.1 Data Collection and Data Generation:

During AAP 2017-18, under NAQUIM-1 studies frem Jath block, data
on exploration, geophysical surveys and water-level (shallow aquifer) etc
was generated on 1:50,000 scale. The Details of data reguirement, data
availability and data gap are tabulated in Table-4.1. During the present
studies, a detailed work on following items iz carried out by generating

additional datasets as per Table-4.2,

a) Delineation of all waterbodies.

b) Spatial distribution of Artificial recharge structures (CDs/PT/KT
weir) identified through imagery analysis in google earth,

c) Delineation of Canal and canal Command area.

d) Calculation of Evapotranspiration losses.

e) Village wise number of ground water abstraction structures (both
irrigation and domestic use).

f) Data on depth of weathering/fracturing, draft, discharge etc.
collected during field visits.

g) To know spatial distnibution of recharge rates, sojl Infiltration

studies were carried out in different geomorphic units.

Location of existing data, dataz generated and datz used for
deciphering aquifer geometry is plotied on Figure-4.1, Figure-4.2 and
Figure-4.3 respectively.
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Table 4.1: Details of data reguirement, data availability and data gap.

S. | Data on Data Data Data Gap

No. Requirement Availability

1 | Rainfall Rainfall distribution | CHIRPS Dataset No Data Gap

2 Soil Distribution of soils | 1:200000 Yes
and their infiltration
rates.

3 | Land use [Latest Land Use | Avallable for year | No Data Gap
pattern 2023

4 | 'Geomorphol | Digitized Downloaded from | No Data Gap

ogy Gepmorphological NRSC, ISRO,
map Hyderabad.
5 | Geophysics | Data in each | Nil Yes
Quadrant
& Exploration Data in gach | 11 EW's Village-level
Data Quadrant with datasets to be
Aguifer Parameters generated.
7 | Aquifer Aquiter parameters | Only 50 % wells Yes
Parameters | for all quadrants
8 | Recharge Recharge Available in| 100 % data
Parameters | parameters for | Resources gap
different soil and | Estimation
aquifer types based | Methodology
on field studies
g Discharge For differant ground | Avallable on | Village-level
Parameters/ | water abstraction | 1:50,000 Scale discharge data
Draft Data structures reguired.

10 | Geology on 1:50,000 Scale. | Available as hard | Soft copies to
Hard and digitized | copies. be generated.
copies.
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Table-4.2: Additional data generated during NAQUIM-2.0 Studies.

S. No. | Items ' Data Generated

1 Rainfall Data Updated data collected

s Geophysical data | 46 geophysical surveys (VES) carried out

3 GW Exploration Constructed additional 10 EW and 2 OW and 1
Pz. Conducted 2 long duration pumping tests for
the determination of Aquifer parameters.

4 GW Regime Established 456 key wells from both
Monitoring aquifer-1 and aquifer-2 for analyzing water-
level behaviour of weathered and fractured

aguifers.
. Data from existing 5 monitoring wells

also usad.
5. GW Respurce | Unit Draft data was generated by analyzing the
Refinement cropping pattern of Kharif and Rabi through

Rempote sensing and GIS studies.
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Figure-4.1: Locations of existing exploratery & monitoring wells.
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Figure-4.2: Locations of additional data generated sites, Jath block.
4.2 Objectives:

Primary objective of NAQUIM studies is delineation of aquifer
disposition both vertically and horizontally and to identify their hydraulic
properties. This includes defining lithological boundaries, mapping
stratigraphic layers and determining the geometry of aquifer units.
Decision-making regarding aquifer disposition objectives also involves

considerations for ground water flow and contaminant transport analyses.

The goal of an aquifer test is often to determine key agquifer
properties, such as hydraulic conductivity, transmissivity, and storativity.
These objectives guide the selection of appropriate testing methods,
including purnping rates, well configurations and monitoring well locations.
Additionally, aquifer tests may aim to assess the aquifer's response to
stresses, such as variabions in pumping rates, te understand its dynamic

behaviour and recharge capacities, This objective can be further extended
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in evaluating well efficiency, identifying potential aguifer boundaries, and

estimating sustainable pumping rates for water supply wells.

4.3 Material and Methods:

Determining disposition of an aguifer in an area, typically involves a
multi-step methodology combining various geological, hydrelegical, and
geophysical techniques. Here's a generalized methodology is given for

finding out aquifer disposition,

i. Geological Mapping: Conduct field surveys to map the geological
formations in.an area.

ii. Hydrogeological Assessment: Collect data on existing wells,
boreholes, conduct pump tests to determine aquifer properties such
as transmissivity, specific yield/storage coefficients etc.

iii. Geophysical Surveys: To know layer wise depth of weathering zene
by conducting vertical electrical sounding (VES).

iv. Field Investigations: Conducting additional field investigations
such as test drilling or borehole logging to validate findings from
remote sensing and geophysical surveys. If required collecting
aquifer material samples for Isboratory analysis to determine
hydraulic conductivity and porosity.

v. Aquifer Disposition: Integrating all data collected and by using
advance software’s such as Rockworks and to develop 3D modsl, 2D

model and stratigraphic section of the block.

In order te decipher aguifer disposition, the software, Rock Werk's
was used. This software allows integration of diverse data types, such as
borehole logs, geophysical surveys and hydrogeoclogical measurements, to
facilitate a hoelistic understanding of an aguifer disposition. It also offers
tools for interpolating and modelling these parameters in three-dimensional
space, aiding in creation of accurate hydrogeological models. By setting

clear objectives, users can tailor Rockwork’s to generate visual
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representations, cross-sections and volumetric calculations that align with

specific project goals.

4.4 Results and Discussion:

4.4.1

Ground Water Exploration

Total 13 number of exploratory wells were drilled in NAQUIM-I studies

and under NAQUIM-2.0 studies additional 11 Exploratory wells and 2

observation wells were drilled. The salient features of drilling results are

given in Table-4.3 and plotted on Figure-4.3.

Table-4.1: Details of wells drilled in Jath block.

Agbifer Manogesnent Flar o Asth Brock, Songall DEETIEe, Mokarashire

s. 'U'il-lag,e Type| X Y Depth-f Water | Fones Yield Transmissivity
Na. depth Level _ (T}/Storativity
of tapped (5}
casing
{m bal lps m3/day/Mil
i Bevanur EW 17.205 | 75.042 | 200/20.5 |:148 Tl Wet
14 2
z Hivare EW |17.101 | 75.057 | 200/23.5 | 8.1 22.6-25.7, | 4.4
b 4 §0.6-83.5, |3
135.5-
138.5
3 Hivare oW | 17,101 | 75.057 | 151/23.5 | 4.8 22.6-35.7, | 4.4 | 27/0.00012
2 3 50.6-83.6, |3
135.5-
138.5
4 Dafalapur | EW 17.000 75.670 200742 25 153-196- o.0
1 8 3
5 Sindur EW | 16.870 | 75.211 | 200/20.5 | 24 156-163- 0.0
7 8 3
& Yeldari EW | 16.588 | 75.187 | 200/20.5 | 55 13-15, 0.0
z b 71-74 3
7 Jath Ew |17.048 | 75.207 | 2o0/15.5 | 28 13-15, 4.4
5 4 74-76: 3
] Jath OW | 17.048 | 75.207 | 200/15.5 | 23 13-15,74- | 4.4 | 50/0.0002
4 9 77 3
g Asangi Ew |17.000 | 75.567 | 200/15.5 | 13 44-47.162- | 8.1
turk 8 1 ' 155 4
10 | Tiyal EW | 17.065 | 75.431 | 200/20.5 | 36 | 72-74 IIGE!
] 8 ' 4
34




5. Village Type| X ¥ Depth/ | Water | Zones vield Transmissivity
No. depth Level { T}/ Storativity
of tapped (s)
casing
11 | Soovyal Ew [17.175 | 75.458 | 200/20.5 | Dry Nil Wet
z B }
12 |Morbags |EW |17.093 |7s.610 |=z00/20.5 (|30 | 171-172 |01
F 3 4
13 | Singanhalli | Pz | 17222 | 75.155 [ 120/20.5 | 7 | 7-8, Tad
4 3 F7.5-B0.6 4
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Figure-4.2: | ocation of Exploratory wells and Geophysical Sites.

4.4.2 Electrical Resistivity Surveys

Vertical Electrical Sounding (VES) was carried out at 46 locations to
identify the vertical distribution of aground electrical resistivity (Figure-
4.4). The true resistivity and true thickness of geoelectrical layers were
obtained and were used to explain different inferred lithology. From the

detailed study of inferred lithology, interpreted results infer that, the
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resistivity of top geoelectric layer varies between 2.5 to 525 ohm-m having
thickness hetween 0.4 to 7.09 m and corresponds to top scil. The
geoelectric layer with resistivity varying between 2.315 to 66.2 ochni-m and
thickness between 1.63 to 41.8 m corresponds to weathered basalt. The
geoelectric layer with resistivity varying between 12.4 to 76.4 ohm-m and
thickness between 3.57 to 177.4 m corresponds to moderately
weathered/fractured/vesicular basalt. The geoelectric layer with resistivity
varying between 14.3 to 69.4 ohm-m and thickness between 8.5 to 105 m
corresponds to inter-trapian vesicular basalt, The geoelectric layer with
resistivity varying between 65.6 to 21626 ohm-m towards the bottom
carresponds to Massive Basalt. Litho unit data from VES is presented in
Table-4.4.
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Figure-4.4: VES Locations, showing resistivity & thickness of top &
bottom layer.
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Table-4.4: Inferred litho unit data from: Jath Block.

Resistivity ' Inferred litho units Thickness (m)
From |To From To
2.5 525 Top Saoil 0.394 7.09
2.315 |66.2 | Weathered Basalt 11.63 41.8
12.4 | 76.4 | Moderately 13.57 177.4
Weathered/Fractured/Vesicular
Basalt
143 |69.4 |Vesicular Basalt 18.51 105
65.6 | 21626 | Massive Basalt

Inferences:

The density of vesicles, their distribution, inter-connection, depth of
weathering and topography of area are decision factors for
occurrence and movements of ground water in these units.

Out of 46 VES curve types, 18 are of four layers, 18 are of five layers
and remaining 10 are of three layers.

Computed inverse resistivity models suggest presence of potential
ground water zones at many VES locations. Weathered mantle, inter-
trappean and fractures concealed within traps and at different
depths.

All VES curves associated with H-type curve, indicates water potential
sites. Moreover, VES curves (VES 6,7,8,14) are associated with A-
type which refers to hard rock terrain indicating no ground water
potential zone at these locations.

QH-type curve which is 10% (VES 1,15,16) is dominant in four-layer
models, indicating hard lithology overlain by soft strata, thereby a
good indicator for ground water potential zone.

In the five layers KHK is the major curve type, it indicates weathered
sections favorable for ground water (VES 10,11,28,29).
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s The inter-trappean vesicular basalt lithology, layers containing VES
no 3,4,10,13,15,16,20,22,30,31,35,37,44 and 46 may act as a good

indicator for ground water potential zone.

4.4.3 Shallow Aquifer (Aquifer-1)

In the area, 226 dug wells from shallow aguifer (Dug well zone)
(Aquifer-1), whose depth of varies between 4.5 to 30 m were inventoried
(Figure-4.5a-c). This zone, in most part of area has been de-saturated
and as a result most of dug wells goes dry during January te May months
af each year. The details of well inventory carried out is given in Annexure-
1. Based on exploratory data and geophysical data, weathering map of area

is prepared an presented in Figure-4.6.

Figure-4.5a-c: Depth of weathering, Jath Block.
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Figure-4.6: Depth of weathering, Jath Block.

On perusal of Figure-4.6, it is observed that depth of weathering
varies from < 1 m to 12.7 meter below ground level (m bgl). Shallow
weathering (less than 3 m) is observed in central and south-western part
covering an area of 378 km?. In major part of area, weathering is in the
range of 3-6 m depth (1222 Km?) (55%), 6-2@ m weathering is observed
mostly in eastern part of area and in patches in central-western part
covering 28% of area. Desp weathering (> 9 m) is observed in small

patches covering an area of about 6 km? area.
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4.4.4 Deeper Aquifers (Aquifer-2)Total, 229 bore wells having depth
range of 33-315 m, were inventoried, details of well inventory carried out
is given in Annexure-2. Based on deep drilling carried out by CGWB down
to 200 m, itis found that majority of fractures occur in depth ranges of 50-
100 m (34% of fractures). ~22% fractures occur within shallow depth of
30 m and 20% fractures occur below 150 m depth and deepest fracture is
encountered at depth range of 193-196 m in south-western part of area
(Figure-4.7 & Figure-4.8).
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Figure-4.7: Depth of deepest fracture occurrence, lath Block.
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Depth wise Fracture Distribution
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Figure-4.8: Depth wise fracture distribution, Jath Block.

4.4.5 Ground Water Occurrence and Yields:

Ground water occurs under confined conditions in shallew aquifer and
in semi-confined to confined conditions in deeper aguifers in both seasons.
During pre-monsoon season of 2023, ground water flows from central part
to southem and northem part in central area and in north-east direction in
eastern part of area, The hydrogeological map of area is presented in
Figure-4.9. Higher yields (= 3 liter/second (lps)) are observed in eastern
and north western part of block. From figure-4.9, it can be perused that
high vyielding wells are mostly controlled by drainage network and
comparatively yields are high in discharge area of eastern part where Bor
river, a tributary of Bhima River (tributary of river Krishna) flows and in

central-western part. In about 990 Km2 area, yields are very low (< 1 Ips).
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Figure-4.9: Hydrogeological Map, Jath Block.

4.4.6 Conceptualization of Aquifer through 3D

Conceptualization of 3-D hydrogeolegical model, fence diagrams and

sections of the area are carried out by interpreting and integrating

representative exploratory borewells drilled down to 200 m and from

interpreted data from geophysical surveys. The litholegical information was
generated by using Rockwork software. The stacked profile from the

lithology of exploratory wells is generated and presented in Figure-4.10.

A 3-D lithological disposition model, ferice diagrams and sections are

presented in 'Figure—-‘l.l 1, 4.12 and 4.13a-c.
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Figure-4.11: 3-D Lithological Model, Jath Block.

Legend
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Figure-4.12: Fence Diagram, Jath Block.

A)  Hydrogeological section: The section A-A’ (Figure-4.13a) depicts
a uniform weathered thickness in most parts except at locations near Hivare
and Jath where thickness is more. The thickness of fractured zone shows
decreasing pattern froem east to west and again it gets thicker at Morbagi.
The fractured thickness is more at locations like Hivare and Valsang.
Discharge from exploratory well drilled at Jath and Hivare is high, which
resonates with high weathered and fractured thickness.

B) Hydrogeological section (S-N direction): The section (Figure-
4.13b) depicts almost uniform weathered thickness in most parts except
at Dafalapur. The thickness of fractured zone is more at all locations except
at Sonyal where fractured thickness is almost zero, which resonates with
discharge of well as the well drilled is negligible. Massive rock thickness is
high at Sonyal.

C) Hydrogeological section (W-E direction): The section (Figure-
4.13c) depicts almost uniform weathered thicknass in most part except at
Kontev Boblad. The thickness of fractured zone is very high at Mokashiwadi,
Yelavi and Asangi Turk.
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Figure-4.12(a-c): Lithological sections, Jath Block.
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4.4.7 Aquifer Characteristics of Basalt

Ground water during pre-monsoon season of 2023, flows from central
part to southern and northern part in central area and in north-east
direction in eastern part of area (Figure-4.9)., The ground water flow
direction is towards western and north and south eastern side of block.

Higher vields, >3 Ips are observed in sastern and north western part of
block.

For aquifer-1, the specific capacity of the wells tapping basalt ranges
between 1.7 to 18.2 Ipm/m of draw down. The transmissivity (T) varies
from 2.6 to 36 m?/day and storage coefficient (5) varies between 1.2 x 10°
*to 6.52 x 10°* for aquifer-1I.
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CHAPTER -5

AQUIFER-WISE GROUND WATER LEVELS

5.1 Objectives:

Ground water level data is a critical component in understanding and
managing ground water resources, offering valuable information about
depth and variability of water table in an aguifer. Menitoring changes in
ground water levels over a peried of time provides insights into the health
of aquifer system and this helps in making informed decisions about
sustainable water use, especially in areas where ground water is a primary

source of freshwater.

One key aspect of ground water level data is, its role in assessing
aquifer recharge and depietion. By observing fluctuations in ground water
levels, hydrologists can identify patterns related to natural recharge from
precipitation and potential stressors leading to depletion, such as exceassive
pumping or prolonged droughts. This understanding is crucial for
implementing effective ground water management sirategies to maintain
aquifer sustainability. Ground water level data is also instrumental in
delineating ground water flow patterns. By analysing variations in water
table elevations across different locations, hydrogeoiogists can map the
direciion and rate of ground water movement within an aguifer. This
information aids in development of conceptual meodels for subsurface,
contributing to more accurate predictions of ground water behaviour and

facilitating sustainable water resource planning.

Furthermore, real-time ground water level data is essential for
managing water infrastructure and mitigating poetential risks. Monitoring
wells equipped with sensers provide continuous updates on ground water
levels, enabling rapid response to changing conditions. This is particularly
valuable in preventing over-extraction, land subsidence, and other adverse

impacts associated with improper ground water management.
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5.2 Material and Methods:

Determining depth to water table or ground water levels in different
aquifers involves a systematic study that incorporates following
hydrological and gecspatial technigues. Aquifer wise identification of key

wells.

» Pre-Mansoon and Post mensoon water level Measurement.

« Data integration of existing from Ground Water Monitoring Wells
(GWMW) and generated water level data from key wells.

+ Depth to water level maps (pre and post monsoon).

= Hydrograph Analysis.

+« Water table contour maps (for Aguifer I and Agquifer 11).

5.3 Results and Discussion:

5.3.1 Water Table Elevations-Unconfined/Shallow Aquifer
(Aquifer-1 (AQ-I))

In an un-cenfined aguifer, water table elevations dunng pre-monsocon
season of 2023 (May month) varies from < 440 meter above mean sea
level (m amsl) to > 780 m amsl (Figure-5.1). The ground water flows from
central part to eastern part and from south-eastern to northern directions.

In western part, it flows from central part to northern directions.
5.3.2 Depth to Water Levels- Shallow Aguifer (Aquifer-1 (AQ-1))
Pre-monsoon Season (May,2023)

Depth to water levels, during pre-monsoon season (May) of 2023
ranges between 1.08 m bgl (meter below ground level) to 25.5 m bgl
(Figure-5.2 and Annexure-1). In the area, 5-10 m bgl, water |levels are
more predominant covering 65% of area. Shallow water levels (<5 m bagl)
are observed in small patches in western, northern and central part. Deeper
water level »10 m bgl mostly occurs in southemn, south-eastern and in

north eastern parts of Jath.

Agifer Management Plan of Jath Block, Sdngall SItricr, Makarashitre A8



& l-tl-l J--iiill. -rnﬂ;r- 1I'-1rl. =
L ] WATEFI TABLE ELEV#.TT{JFE IN AQUIFER- IH—HM‘SL} A "E
|| -
-
| Mgl wwithe .-'"’H A—
- 'ﬂ_‘- L :f !
Bangols b s F _1i f ! ?-—.. = ':; FTHIY
- EF- _II' = o i % _..—F' .'J - _.i B - ,-"'.I
ey Le* i ol - !./J

] L s S Lr—-.? , L

= g = ‘{ L‘*’P 2 o E

E . e i - L i o

i -!\.. B I s 0 .
. = - - - P i M
E e L e A i e - N
rf R ) 3l s el LT e, 1. I e
LS s il e [ ceasAl R
L= » o = A LT . o - / £
o -t B " LA { e [ . a¥ N " ." -
=3 . " = s ) - . S
£ J: .z . A L ¥ .
e - . Tt [ T S w2 . ] e -
£ ,I:“ - AR L . :l."'- d_..u—f.f‘fr"_t v 2 il ] [ z
- i r s - - = ® ' il -— - L
et 2
1= Vel MWL [ Ta [ WARMATAMA | ngend
‘\;'(. " " b & MO Ean Vidhsd i B iinadnry
. - & TALLIEA HL Bt Hamimibary
B = —// Wi ke S (R m-

) e . i w

L - 1 [zl )

4 A & G Eir Tirantinn E
[ L] 1B 26 WMt =
| & |
T T TR L x ] TR

Figure-5.1: Water table elevations in AQ-1 (m amsl), May-23.
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Figure-5.2: Depth to water levels in AQ-1 (m bgl), May-23.
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Post-monsoon season (November,2023)

Depth to water levels, during post-monsoon season (November)
ranges between 0,75 to 25.5 m bgl (Figure-5.2 and Annexure-I}. In the
study area, 5-10 m bgl, water levels are more predominant covering 61%
of an area. Shallow water levels (<5 m bgl) are observed in western part
and deeper water levels, >10 m bgl occurs in patches, mostly covering

eastern and north-eastern part.
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Figure-5.3: Depth to water levels in AQ-I (m bgl), Novemebr-23.

5.3.3 Water Table Elevations-Semi-confined/confined-Deeper
Agquifer (Aquifer-2 (AQ-11))

In semi-confined/confined aquifer, water table elevations during pre-
monsoon season of 2023 (May month) varies from < 390 to > 720 m amsl|
(Figure-5.4 and Annexure-II), The ground water flows from cantral part
to eastern part and from south-eastern to northern directions. In western

part, it flows from central part to northern directions.
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Figure-5.4: Water table elevations in AQ-II (m amsl), May-23.

5.3.4 Depth to water Levels-Semi-confined/confined Deeper
Agquifer (Aquifer-2 (AQ-11))

Pre-monsoon Season (May-2023)

Depth to water levels, during pre-mansoon season, ranges between
1.78 to 112.4 m bgl (Figure-5.5 and Annexure-I1). In study area, 20-
40 m, water levels are more predominant, covering 47% of area. Very
deep-water levels (> 40 m) are observed in 43% of area and shallow water

levels (< 10 m) occurs in western part of arsa.
Post-monsoon season (November,2023)

Depth to water levels, during post-monsoon season, ranges between
1.5 to 102.5 m bgl (Figure-5.6 and Annexure-2). In study area, 20-40
m, water levels are more predominant covering 45% of an area. Very degp-
water levels (> 40 m) are observed in 32% of area and shallow water levels

in the range of 5-10 & < 10 m occur in western part of study area.
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5.3.5 Water Level Fluctuations (WLF):

Fluctuation of water levels in an area are due to variations in recharge
and discharge components in groundwater regime. Recharge components
are precipitation, water applied for irrigation and percolation from surface
water bodies. Discharge is mainly due to withdrawal of ground water for
irrigation, domestic and industrial uses, effluent seepage into drainage
courses & evapotranspiration. Fluctuation is also affected by topographic
configuration and geological setup of in an area. Seasonal changes are

observed because of monscon rainfall received over an area.

Fluctuations of water levels during post-mensoon season with respect
to pre-monsoon season for both shallow and desper aguifers for the year
2023 is presented on Figure-5.7 and Figure-5.8 respectively and data is

classified into two categories i.e,, rise or fall.
Shallow Aquifer:

During post-monsoon season in shallow aquifers, in most of area
water levels have shown a rise (0 to = 6 m) (Figure-5.7). Rise in the range
of 0-2 m is observed in 57% of area and the maximum rise (>6 m) is
observed in south-western part and south-eastern part. In very minor area

(5 krm?), water levels have shown a fall (up to & m).
Deeper Aquifer:

During pest-monsoon season in deeper aquifers, in major part of
area, water levels have hown a rise (0 to > 6 m) (Figure-5.8). Rise in the
range of 2-4 m is observed in 35.5 % of area and the maximum rise (=6
m) is observed in south-western part and south-central part. In 129 km?
area only fall up to 6 m is observed (in south-eastern part and southemn

part).
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5.3.6 Water Level Trends

Trend analysis for the last 10 years (2014-2023) is studied from 25
hydrograph stations of CGWB and GSDA. During pre-monsoon season, it is
observed that in 20 wells rising trends (@0.03-0.91 m/yr) are observed
and in 5 wells, falling trends are abserved (3 wells @ 0-0.1 m/yr; 1 well @
0.1-0.2 m/yr and 1 well @ >0.2 m) (max fall: 0.26 m/yr) (Figure-5.9).
During post-mensoon season, in 16 wells rising trends are chserved (@0.0-
0.8 m/yr) and in 9 wells, falling trends @0-0.1 m/yr to 0.27 m/yr are
observed (Figure-5.10). The fall is mostly observed in eastern and north-

western part in both seasons.
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Figure 5.9: Water level trends, pre-monsoon season.
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Figure 5.10: Water level trends, post-monsoon season.
5.3.7 Hydrograph Analysis

Variation in short and long-term water level trends, is due to
variations in natural recharge, rainfall and withdrawal for various uses and
for these 5 hydrograph stations are studied in detail (Figure-5.11a-€).
Rising limb, shows a natural recharge due to monsoon rainfall and recession
himb, indicates continuous increase in extraction. Out of 5 hydrographs, 4
shows rising trends in both seasons (pre-monsoon @0.06-0.91 m/yr &
post-monsoon 0.09-0.28 m/yr) and only one {Shegaon), shows failing
trend in both seasons i.e., @0.25m/yr during pre and @0.26 m/yr during

post monsoon season.
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CHAPTER -6

DELINEATION OF RECHARGE AREAS
6.1 Objectives:

Ground water movement within a ground water basin, typically
initiates from recharge areas and progresses towards discharge area. The
recharge area constitutes a vital segment of watershed, where ground
water diverges in all directions. This region is characterized by a vertically
downward flow of ground water, signifying the direction in which water

traverses through the geological formations.

In the recharge area, the water surface saturatas through topsoil to
reach water table, marking a crucial process in replenishment of ground
water respurces. This infiltration mechanism plays a pivotal role in
sustaining aquifer by allowing water to seep through various layers of soil

and rock, contributing to overall health of ground water basin.

Furthermore, characteristics of recharge area encompass 2 desp
phreatic water level, typically situated below the piezometric surface in
normal conditions. This configuration highlights depth at which ground
water is present and emphasizes the significance in understanding vertical
distribution of water within the aquifer. The interplay between phreatic
water level and piezometric surface provides valuable insights into the

dynamics of ground water flow in this region.

Another distinctive feature of recharge area is relatively low
concentration of chemical constituents in ground water. This aspect is
crucial for assessing quality of replenishing water and its potential impact
on the overall ground water composition. The lower chemical load in this
area contributes to the maintenance of water quality as it percolates

through the soil, preserving integrity of an aguifer.
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Lastly, recharge area is characterized by ground water with a younger
age compared to other parts of ground water basin. Age of ground water
refers to time elapsed since it entered into an aquifer. In the recharge area,
relatively younger age of ground water, indicates a more recent influx,
reflecting ongoing process of replenishment and emphasizing the dynamic

naturs of ground water flow within the basin.
6.2 Material and Methods:

In arder to delineate recharge worthy area in taluka, digital elevation
model (DEM) data along with lithological data from existing & drilled wells
along with data collected from key wells, feedback from farmers etc is
analysed. These data are entered in the prescribed format for generating
depth to water level maps, depth of weathering and identifying feasible

areas for recharge.

6.3 Results and Discussion:

6.3.1 Storage Potential of Unsaturated Agquifer

The volume of water for recharging the unsaturated zone (dry) of
phreatic aquifers is estimated by multiplying the area with the available
unsaturated thickness having water levels below 3 meters below ground
level (m bgl) during post-moensoon season 1s considered along with specific
vield. Thus, the total storage potential of phreatic unsaturated aquifer is
estimated at 10176 million cubic meters (mcm). In the area basad on
normal rainfall and non-commuted runoff, 17.03 mcm of surplus surface
water is available and can be utilized. The area suitable for recharge is

given in Figure-6.1.

From the Figure-6.1, it is seen that the most of the recharge worthy
area lies eastern and southern part of taluka, where suitable artificial
recharge structures can be proposed. The Village wise management plan is

discussed in detail in ground water management chapter.
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CHAPTER -7

GROUND WATER-RESOURCES & REFINEMENT OF
PARAMETERS

7.1 Objectives:

The National Water Policy (2012), formulated by Ministry of water
Resources, Govt of India, stresses for periodic reassessment of
groundwater rescurces on scientific basis, taking into censideration the

quality of water available and economic viability of its extraction.

The gquantitative estimation of wvarious inputs to ground water
resources and their temporal variation in space and time is imperative for
a planned management and development of ground water resources. The
resources are computed based on methodology recommended by the
Ground Water Estimation Committee report (GEC-2015), of Ministry of

Water Resources, Govt. of India.

The prime objective of this chapter is refinement of parameters and

lithelogy wise ground water resource estimation.
7.2 Material and Methods:

The assessment of ground water resources for Maharashtra State has
been carried out by Groundwater Survey and Development Agency (GSDA)
in collaboration with Central Ground Water Board (CGWB) under the
guidance of State Level Committee (SLC) as per the revised GEC-2015
Methodology. As the GEC-2015 methodology is the standard procedure for
computation of ground water resources, therefore, it is not discussed in

detail.
7.3 Results and Discussion:
The result of ground water resources assessment-2023 for Jath block,

Sangli district are given in Table-7.1.
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Table-7.1: Dynamic Ground Water Ressources Estimation (2023), Jath

block.

S. No. | Particulars in Ham

1 Recharge worthy area (hector) B 224761

2 Recharge frem Rainfall {Monseon) : | 15242.15
3 Recharge from other sources (Monsoon) - |3048.53
4 Recharge from Rainfall (Nen-monsoon) | 11 121.76

5 Recharge?rnm other sources (non-monsoon) | : 8934.53

6 Total Annual GW Recharge 1| 27346.47
7 ﬁet annual natural t:-_fi-_;d_aarge 147574
8 Annual extractable (_:‘;fJ_Resf_}urces . [25870.72
g GW used for irrigation (irmigation draft) E 158225
10 GW used for domestic —[dnmeﬁtic draFt'} 1 | 891.7

11 GW used for Industries (Industrial draft) : |0

12 Total GW Extraction for all uses B 165143
13 GW allocation for domestic use (as on 2025) | : | 691.7

14 Net GW available for future irrigation use | : | 9576.4
15 Stage of GW extraction Tl63.8

i6 Category of Block : | Safe
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7.3.1 Refinement of Parameters
Soil Infiltration Tests

In order to refine the rainfall infiltration factor considered for
estimating ground water resources, 8 (eight) number of seil infiltration test
were carried during January and February months of 2023 at 8 different
locations (Figure-7.1 & Figure-7.2). These iests were conducted at
different locations covering different soils by using standard deuble ring
infiltrometer with constant head method (Table-7.2). Attemipt has been
made to spatially cover the entire area covering all types of soils and land

use.

Figure-7.1: Soil Infiltration testin field.
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Table-7.2: Locatien of infiltration test sites.
5. | village Lat Long Soil | Land |Infiltration Eainﬁlil
B Type | o |Rate (em/br) Snefinyion)
1 | Bimal 17,0063 | 75.1507 | Loamy | Agr. | 1.2 0.21/ (21)
2 | Kumbhar | 17.1133 | 75.1183 | Loamy | Agr. | 3 0.20/ {20)
3 | Amruthwadi | 17,0492 | 75.2684 ( Loamy | Agh.. | 4.8 0.13/ (13)
4 |walsang | 17.0605 | 75.3157 | Loamy | Agr. | 4.8 0.13/ (13)
5 | Khandnal | 17.0286 | 75.4868 | Clayey | Barren | 3.6 0.04/ (4)
6 | WNigadi BK | 17.2272 | 75.5154 | Clayey | Bamen | 4.5 0.03/ (3)
7 | Muchandi | 17.0001 | 75.3394 | Loamy | Barren | 4.8 0.03/ (3)

&4
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8 Dafalapur 17.0044 | 75.0934 | Fine Barren | 6 0.09/ (9]

Average 0.1075

(18.75 %)

The rainfall coefficient has been calculated by using the

Horton's infiltration equation as under
fp = fc + (fo-

Where: fo)e-kt

fp = Infiltration capacity at any time t

fc=Final steady state infiltration capacity

fo = Initial infiltration capacity

k = Horton decay constant

Since the infiltration ceefficient is inversely related to the Horton
decay constant, the rainfall coefficient has been calculated after getting the
value of Horton decay constant from the above eguation with the help of

time Vs In(fp-fc) graph.

The above method is very simplified and may not capture other factor
fully like soil property, antecedent soil moeisture, rainfall intensity and

duration, slope, vegetation cover etc.

However, based on the above exercise it can be inferred that in
agricultural land/ (or disturbed land) the infiltration coefficient (K) varies
between 0.13 to 0.21, whereas in barren land, it ranges from 0.03 to 0.09
with average of 0.1075 (i.e., 10.75 %).

In Maharashtra State, the ground water resources have besn
estimated by taking the watershied as an assessment unit. The calculated

ground water resources are finally allocated to blocks falling in the
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concernad watershed. Cellectively for the Jath block, while computing

resources of 2023, 0.11 infiltration factor (11%) is considered for beoth

command and non-command area.

The average value of infiltration coefficient (0.1075) obtained from
sail infiltration tests is very close to infiltration factor taken/used (0.11) in
GEC methodology, hence, no comparison has been attempted for the
already calculated ground water resources. Therefore, from the above
exercise no refinement in infiltration factor has been suggested. However,
if the assessment unit is further divided to calculate rainfall recharge based

on the soil type and/or land use, the above data may be used for further

refinement.
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CHAPTER -8

GROUND WATER QUALITY
8.1 Objectives:

In any hydrogeeclogical studies, evaluation of quality of ground water
is as important as ifs guantity, as the usability of resources available are
determined by their chemical, physical and bactericlogical properties
(Karanth, 1987). The reliability of any hydrochemical data depends upon
collection of representative samples, sampling methaod, storage of samples
and =election of proper analytical technigue for chemical analysis (Cook and

Miles, 1991},

Regular monitering and assessment help n identifying and
addressing potential hazards, ensuring that water treatment facilities can
effectively remove or mitigate these contaminants, thus providing safe and
clean drinking water to people. In agriculture, water quality assessment is
crucial for its suitability for irrigation. Poor water quslity can have
detrimental effects on soil health and crop productivity. Presence of high
levels of salts, sediments, or toxic substances in applied ground water can
lead to soil degradation, affecting its fertility and structure. By providing
ground water quality data on its suitability, farmers can make informead
decisions about irrigation practices, selecting appropriate water sources
and optimizing resource utilization to enhance agricultural productivity
while minimizing environmental impacts. Bacteriological testing of ground
water samples is not carmned out, because it is beyond the scope of present

work.
8.2 Material and Methods:

In present work, standard methods prescribed by American Public
Health Association (APHA, 2023, Revised Edition) are followed for field and
laboratory analysis of Ground water samples. The samples were analysed

for pH, Electrical Conductivity (EC), total hardness (TH), major cations i.e.,
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Caz+, Mg2t, Na~-, Kt, and major an lons namely, C0s2, HCOs, CI 50427, NOs-
and F. Based on major ion chemistry, various plots such as Piper and USSL

diagram were generated using AquaChem software.

For analysis of heavy metals, samples were acidified in field and
tested for their presence in laboratory immediately after transferring them.
Reproducibility of the analytical technigue is checked by replicate analysis
of one particular samiple in a batch of every ten samples. Some of the

analytical results are also cross checked by using different methods.

Laboratory data is then evaluated by calculating the measured
cencentrations in mg/L to an electrical equivalent unit for each major ion
(APHA, 2023). Cation/anion balance is then calculated by comparing the
sum of the eguivalents due to cations with sum of eguivalents due to
anions. A reasonable balance for cation/anion is generally cansidered to be
+ 5 %% (Deutsch, 1997) and in presence analysis it is within permissible
limits.

During pre-monsoon season (May) of 2023, and pest-mensoen
season (November) of 2023, total 424 samples and 242 samples were
collected from established key observation wells (KOW) (Aguifer-1:201 and
Aquifer-2: 223) and (Aguifer-1:76 and Aquifer-2: 166) respectively.
Location of samples are plotted on Figure-8.1 to B.4 and tabulated in
Annexure-1II & IV. In order to know presence of heavy metals in Ground
water from the area, 67 samples were collected during pre-mensoon

seaszon of 2023 (Figure-8.5).
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Figure-8.5: Location of Heavy metals sampies, Pre,23.

8.3 Results and Discussion:

The major ion chemistry of samples collected during pre and post-
monsoon season from shallow (aguifer-1) and desper (aguifer-2)
presented in Annexures-V to VIII. Apart from these samples, another,
19 ground water samples (from 10 wells) were collected from

exploratory/observation/Pz wells drilled in the area (Table-8.1).

8.3.1 Pre-monsoon Season (Shallow Aquifer-Aquifer-1)

In general, Ground water is neutral to mildly alkaline in naturs as pH
ranges from 6.65 to 8.24 (Avg:7.47). Electrical conductivity (EC) ranges
from 367 to 12130 pS/cm at 25°C (Ava: 2159) (Figure-8.6). From Figure-
8.6, it is observed that low EC (<750) is cbserved in south-eastern and in
patches in central eastern and eastern part and in major part of ares
(61%:), EC is in the range of 750-2250 and high EC in the range of 2250 to
3000 is observed in eastern, central and north-eastern part covering 13%
of area and it is also observed that, in 38 samples EC is more than 3000

pS/cm and covers, about 22.5 % of area. The higher concentration of EC
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in Ground water is mainly due te mineralization (longer residence time) and

less dilution due to low rainfall in the area

Temperature of Ground water during pre-monsoon, varies between
22.5 °C and 39.4 °C with an average of 31°C. Concentration of total
dissolved solids (TDS) varies from 235 to 7763 mg/L (Avg:1382) and total
hardness (TH) varies between 115 to 3725 mg/L (Avg:623). It is observed
thatin 36 samples, TDS is beyond maximum permissible limits of BIS (2000
mg/L) and in 55 samples, TH is beyond maximum permissible limits of BIS
(600 mg/L).

The concentration of major cat ions like Ca®*, Mg®+, Nat and K~
varies between 14 to 721 mog/L (Avg:117), 2 to 550 mg/L (Avg:81), 23 to
1112 mg/fL (Avg:189) and 0 to 125 mg/L (Avg:4) respectively.

The concentration of major an ions like CO:2", HCO=, Cl°, S04%, NOs
and F varies between 0 to 36 mg/L, 104 to 915 mg/L (Avg:375), 11 to
2311 mg/L (Avg:282), 11 to 2998 (Avg:331), Below detectable limit to 317
mga/L (avg:39) and 0.28 to 2.8 mg/L (Avg:0.68) respectively. The total
alkalinity which is function of carbonate and bi-carbonate present in water.
It is observed that in 8 samples, alkalinity is more than maximum
permissible limits of 600 mg/L. It is observed that in 16 and 49 samples
chloride & sulphate concertation’s is beyond maximum permissible limits of
BIS, i.e., 1000 mg/L and 400 mg/L respectively. The spatial distribution of
fluoride concentration during pre-monsoon season is plotted on Figure-8.7
and concentration of nitrate is plotted on Figure-8.8. It is chserved that,
in about 98% of samples, fluoride concentration is within maximum
permissible limits of BIS (1.5 mg/L) and in 5 samples located in eastern
part covering an area of 1.2% it is beyond maximum permissible limits of
BIS. It is observed that in 72% samples, nitrate concentration is within
maximurn permissible limits of BIS (45 mg/L) and fit for human

consumptions and 57 samples (28%) are unfit for human consumptions.
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The concentration of uranium in ground water varnes from below
detectable limit to 12.34 parts per billion {ppb) with average of 3.1 ppb and
is well within permissible limits of BIS (30 ppb).

8.3.2 Post-monsoon Season (Shallow Aquifer-Aquifer-1)

In general, Ground water is neutral to mildly alkaline with pH ranges
from 7.25 to 7.98 {(Avg:7.61), EC ranges from 560 to 9922 puS/am at 25°C
(Avg: 2820). The areal distnbution of EC is presented in Figure-8.9 and it
is observed that, low EC (<750) is observed in very small area around
Lakdewadi village. Electrical conductivity in the range of 750-2250 is
observed in central-western and northern part and high EC in the range of
2250 to 3000 and =3000 is observed in eastern, south-central and in
patches in north-western and central-western part covering an area of
17.5% & 40.4 % respectively. Concentration of total hardness (TH) varies
between 210 to 3620 mg/L (Avg:888 mg/L).

The concentration of major cat ions like Ca®*, Mg®+, Nat and K~
varies between 34 to 677 mg/L (Avg:170), 17 to 588 mg/L (Avg:113), 21
to 1190 mg/L (Avg:244) and 0 to 51 ma/L (Avg:6) respectively.

The concentration of major an ions like HCOz", CI", SOs*", NOa" and F
varies between 128 to 744 ma/L (Avg:373), 14 to 1801 mag/L (Avg:537),
10 to 3108 mg/L (Avg:537), 0 to 135 (Avg:55) and 0.18 to 2.6 mg/L
(Avg:0.6) respectively. The spatial distribution of fluoride concentration
during pre-monsoon season is plotted on Figure-8.10 and concentration
of nitrate is plotted on Figure-8.11. It is observed that, in about 96% of
samples, fluoride concentration is within maximum permissible limits of
drinking water standards of BIS (1.5 mag/L) and in 3 samples covering 2.3%
of area from tentral and southern part (in patches) it is beyond maximum
permissible limits of BIS. It is cbserved that 43 % samples (33 nos), nitrate

concentration is within maximum permissible limits of BIS (45 mg/L).
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The cencentration of uranium in ground water varies from 0.04 to
27.3 parts per billion (ppb) with average of 4.88 ppb and is well within

permissible limits of BIS.

8.3.3 Pre-monsoon Season (Deeper Aquifer-Aquifer-2)

In general, Ground water is neutral to mildly alkaline with pH ranges
from 6.87 to 9.03 (Avg:7.52). EC ranges from 346 to 11132 pS/cm at 25°C
(Avg: 1735) (Figure-8.12). From Figure-8.12, it is observad that low EC
(<750) is observed in central western, northern and south-eastern part of
area, EC is in the range of 750-2250 is spread in major part of area and
high EC in the range of 2250 to 3000 is observed in north-eastern, south-
central and north-western part covering 11% area. It = also ebserved that

in 28 samples covering 10.2%, EC is more than 3000 pS/cm.

Concentration of total dissclved solids (TDS) varies from 222 to 7124
mg/L (Avg:1110 mg/L) and total hardness (TH) varies between 60 to 4080
mg/L (Avg:468 mg/L). It is observed that in 26 & 55 samples, TDS and TH
is maore than 2000 mg/L and 600 mg/L respectively.

The concentration of major cat ions like €3, Mg+, Na* and K~
varies between B to 717 mg/L (Avg:93), 2 to 578 mg/L (Avg:57), 26 to
1367 mag/L (Avg:163) and 0 to 112 mag/L (Avg:4) respectively.

The concentration of major an ions like CO3*, HCO:, Cl, SOs*, NOz-
and F varies between 0 to 29 mg/L, 61 to 1141 mg/L (Avg:340), 14 to
2524 mg/L (Avg:229), 9 to 2572 (Avg:232, Below detectable limit to 320
mg/L (avg:37) and 0,23 to 3.9 mg/L (Avg:0.8) respectively. It is observed
that in 2 samples, alkalinity is more than maximum permissible limits of
600 mg/L. It is observed that in 9 and 42 samples chioride & sulphate
concertation’s is beyond maximum pernussible limits of BIS, i.e., 1000

mg/L and 400 ma/L respectively.

The spatial distribution of fluoride concentration during pre-maonsoon

season is plotted on Figure-8.13 and concentration of nitrate is plotted on
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Figure-8.14. It is observed that, in about 90% of samples, flueride
coencentration is within maximum permissible limits of BIS (1.5 mg/L) and
in 23 samples mostly located in north-eastern part covering an area of
6.5% it is beyond maximum permissible limits of BIS. It is also observed
that in 71% samples, nitrate concentration is within maximum permissible
limits of BIS (45 mg/L) and fit for human consumptions and 65 sampies

(27%) are unfit for human consumptions.

The concentration of uranium in ground water varies from below
detectable limit to 19.05 parts per billien (ppb) with average of 3.13 ppb
and is well within permissible limits of BIS (30 ppb).

8.3.4 Post-monsoon Season (Deeper Aquifer-Aquifer-2)

In general, Ground water is neutral to mildly alkaline with pH ranges
from 7.14 to B.79 (Avg:7.64). Electrical conductivity (EC) ranges from 418
to 9922 pS/cm at 25°C (Avg: 2413) with exception of high EC of 14180 at
Balgaon willage. The areal distnbution of EC is presented in Figure-8.15
and it is observed that low EC (<750) occurs in small patches. Electncal
conductivity in the range of 750-2250 occupies most of area and high EC
(2250-3000 and > 3000) is ch=erved in eastern, central, north-westermn and

south-eastern part covering an area of 23 % and 27 % respectively.

Concentration of total hardness (TH) vanes between 25 to 2920 mg/L
(Avg:675 mg/L) with exception of high TH (3620 and 5080 mg/L) at 2 sites
(Ravulgundwadi and Balgaon).

The concentration of major cat jons like Ca?*, Mg+, Na* and K*
varies between 6 to 890 mg/L (Avg:147), 2 to 695 mg/L (Avg:86), 21 to
1190 mg/L (Avg:220), 0 to 62 mg/L (Avg:5) respectively.

The concentration of major an ions like CO:%, HCO=-, Cl, 5047, NO3
and F~ varies between 0 to 12 mg/L, 31 to 1050 mag/L (Avg:352), 14 to
3261 ma/L (Avg:348), 4 to 3108 (Avg:415), Below detectable limit to 209
mg/L (avg:54) and 0.2 to 5.0 mg/L (Avg:0.7) respectively. The spatial
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distribution of fluoride concentration during pre-monsoon season is plotted
on Figure-8.16 and concentration of nitrate is plotted on Figure-8.17, It
is abserved that, in about 93% of samples, fluoride concentration is within
maxirnum permissible limits of BIS (1.5 mg/L) and in rest 7 % samples (12
nos), located in north-eastern part, southern part and in other two patches
covering an area of 4.75%, it is beyond maximum permissible limits of
drinking standards. It is observed that in 48% samples, nitrate
concentration is within maximum permussible limits of BIS (45 mg/L) and

in 52 % samples (86 nos) it is beyond maximum permissible limits of BIS.

The concentration of uranium in ground water varies from Oto 27.336
parts per billion (ppb) with average of 4.9 ppb and is well within permissible
limits of BIS.

Aglifer Monsgesént Fan of \ath Black. Sanoal Birite Makarashitre 76



T T i R ST

DISTRIBUTION OF ELECTRICAL CONDUCTEVITY, SHALLDW AQUIFER [AG-1),
PRE-MONSOOMN-2021, JATH DLOCK

. Talika G Elecreal Csmrllisiivty {Hliems

+ Busngiing Locations I < 700 (A .55 0 i)

[ Twiika Bawrtary | 790 2040 fAmn: T168 4 Sn K}
Vilkege Bemriany | 22804000 uwe: 35798 Sy sm|

B assitiody PO = 3000 [Aenu:-BOT A B M)

E

Figure-8.6: Distribution of EC, Shallow Aquifer-Pre-23.

"I'.r't 'ii._lﬂ. wdve 7t

DISTRIDUTION OF FLUORIDE, SHALLOW AQUIFER [AQ-1),

PRE-MONSOON-20323, JATH BLOCK /\\L

lhl"-'

2 G
= 4
*  Suenpling Bocatbans || @20 | {Ares: 10932 S M)
[ twniso Haundary | 83§ phrwa 193787 Sq k)
Village Bundaey || #- 5 (s 10057 Sis Kl
i. B v rnody [0 = 48 |rea: 265 S M) EE
|® W T,y — =1e3 BT a2
Figure-8.7: Distribution of F, Shallow Agquifer-Pre-23.
Aguifer Monagesiént Flan o Aoth Stack, Somooll Dirite, Maherashtre



CHISTRIBUTION OF Fil'l'R.l.TEnﬁﬂUlFER-l
PRE MONSCON-2023(mgiL)

Mm-myﬁ .

E1 rTrE e e vmer L s E
I

E . | Tataa By E
| st B
n LS # l 0 Kilnmeinre . L “,'m
mrre s e e~ s

Figure-8.8: Distribution of NOs, Shallow Aquifer-Pre-23.

ST
'DISTRIBUTION OF ELECTRICAL CONDUTTIVITY, SHALLOW AQUIFER [AQ-T],
o FOST-MONSOON-201T, JATH BLOCK =

W ik WO Elpeirial Qonducsvily (jEmm)
- Rampling bacstions [T ¥ 58 (Rewa: 5 70 S5 Hin
[ et Moty [ | P 2080 (a3 R el M)
witiape Soandgry. | S980 < 3000 [Aree; FHLET SaRm
B0 watns ey B0 = 30 Ao 1284 B i)

i'. S

Fi_gure—’ﬂ.g: Distribution of EC, Siaﬂﬁw Aquifer.—;ﬂst—i"l )

Beglfes Manaesient Fian o lath Black, Sangall Sty MokerasTitre

78



s S i R e

DISTRISUTION OF FLUORIDE, SHALLOW AGUIFER (AQ-1],
HOST-M N-J023, JATH BLOCK

[

THTE

& j7 . 1 ) = Takikn HG Fiisricie [mgik)

q £ '} & Eamplinglocancns | <0

: = [ ] tusiks Soumtey [ [k 1

i \—’, Vilege Snurtary | <18

El i |1 1 Bl vintereany -l LE .E
- i = 75 £z i
Figure-8.10: Distribution of F, Shallow Aquifer-Post-23.
e oy k] i) = ok

CISTRIGUTION OF NITRATE, SHALLOW AQUIFER [AQ-1),
POST-MONSDON-2023, JATH BLOCK

ik i

=l|'|'Ii'i'|- i U s Wajfen

Figure-8.11: Distribution of NOs, Shallow Aquifer-Post-23.

Agbifer Manogesnent Flar o Asth Brock, Songall DEETIEe, Mokarashire

75



T s s T — e

DESTRINUTION GF ELECTRICAL mnmmw DEEPER AQUIFER [ AG 11),
PHE-MUNSOON-2023_ J8iH BLOCK

& mbuny e * Eliekiinl Cuereh vty Ly Biune)
+ Beenpling Lioerdoen SO0 < AN Apa 4 0 S R

e

Figure-8.12: Distribution of EC, Deeper Aquifer-Pre-23.

[~ Fruhibin Beurtary i T T TR ST ST
Vitage boundsry || 3760 000 (Arn: 38 T8 B Ko}
E. [ R 0] = el e 23081 By R
e =ifre I3 e T Sdwe 7

ETHYY e b b b 2 o o, i b

DISTRIDUTION OF FLUORIDE, DZEPER AQUIFER (AD-11),
PAE-MONSOON-2023, IATH BLOOK

o Talhs W) Fluipeide {mgl.]

o Sumplivg Lovabons | © 08§ (Ame 1055 Sg pa)
[ FralubeBomdary [ 0B -t Uhrea] 107178 St
' Willege Bundory 1 L (A 41104 BaKm)
E_- s e 8 B ety T = sy i 2

s

T CILTE Ay wbre

Figure-8.13: Distribution of Flueride, Deeper Aquifer-Pre-23.

Aguifes Manssement Plan of doth Sfeck, Sangall Sintriet, Makerashitre

;




AT s T [ g rrn‘1-r

/ DISTRIBUTION OF NITRATE-AQUIFERI
y PRE MON -2023(myil)

Sangelu 1 ahvedhe, =
L i

JEp -

i
5 NiFsbe & illlmpl_;l | Wilage Bolindany
E. - ml | Taluibar Busuiniury .E
A . [ s Bonndbary | =
L) a0 I0 Koty =
N Waietiady
ey PRt T T [T

Figure-8.14: Distribution of Nitrate, Deeper Aquifer-Pre-23.

T it e e (O e

DISTRIBUTION OF ELECTRICAL CONDULTIVITY, DEEFER AQUIFER (AQ-I1},
FOST-MONSOON-2023, JATH BLOEK

& Mikiha H3 Einrins Gy gisizis)

= Bty herestine [ =TI A m RE S N

T [ Tuhn Boundery | 700 - 2750 (krnn AN 14 Se Wimi
Willago Woomtteey | 9200« 300U GATRAS 3TN 08 SRR

B vty 0] & 100 fhana BOF 55 By fiani

i

T

T - wmlrs

Figure-8.15: Distribution of EC, Deeper Aquifer-Post-23.

Aguifes Manssement Plan of doth Sfeck, Sangall Sintriet, Makerashitre

81



s TR s TS i o

DISTRIBUTION OF FLUORIDE, DEEPER AQUIFER [ADQ-LI),
POST-MONSOON-2023, JATH BLOCK

e

e

s ‘Samoling Losanisnn [ <0 B pArue! TETAT B i

[ Tahika Daoundary | B - T phrans 1167 55 Ba.n)
Village Bownaary | B3 Area: 2208 SnRim
E [ Woareriuoy P =4 a Armal 100,42 B en)
e BTl wTrE a

Figure-8.16: Distribution of Fluoride, Deeper Aquifer-Post-23.

i TR STTE mE TR

DISTRIBUTION OFf NITRATE, DEEPER AQUIFER [AG-II),
POST-MONSOON-2023, JATH BLOGK

- /’ = ‘f\‘-—- -'L;u

i A d_—-—-Jr‘hI_\ S _*TF 'II...
' f bl b 5 Lo

1 g T e e, R YR 2 C‘
i = L A WY T e i SR TS

J-'.J g Lgl-=F| | S £ L
H '-:.i "*. [T An F_:‘I_- B H_-,._.-'!_L
" — = i G ik o
"E'- a-—'f- X 't Ty -t. rreat— L, |'L-H_i é
i 517 B ol I S conall o O - b i
I 4/‘)\/ ']u b o s '—-L
ey Lugond
- & faiuka HO W= s gl
=] [ ] tuiihs oty « 803 > &5 (mgily
‘__ Wiklge Buwirbary. ’
ATE [ r——
E 0 . ] 13 E _;1
i =ilrE = lrr e iy |

Figure-8.17: Distribution of Nitrate, Deeper Aquifer-Post-23,

Agbifer Manogesnent Flar o Asth Brock, Songall DEETIEe, Mokarashire



8.3.5 Ground Water Quality from Exploratory Wells:

Total 19 ground water samples were collected from
exploratory/observation/Pz wells drilled in the area (Table-8.1). Results
reveals that, pH varnes from 6.9 to 8.0 (avg:7.5) and is of alkaline in nature.
Electrical conductivity (EC), and Total Hardness varies from 363 to 1095
pSfem at 25°C (avg:780) and 20 to 395 mg/L (avg:224) respectively. The
majer cat ions like Ca, Mg, Na and K varies from 10-80 mg/L (avg:42), 9
to 56 mg/L (avg:29), 26 to 136 ma/L {(avg:72) and below detectable limits
to 2 (avg:1) respectively. The major an ions like HCOa, Cl, SO4, NO= and F
ranges between 22 to 476 mg/L (avg:308), 14 to 170 mg/L (avg:65), 9 to
145 mg/L (avg:56), 0 to 66 mg/L (avg:11) and 0.3 to 1.4 mg/L (avg:07)
respectively. It is observed that progressive increase in F concaentration is
observed at Hivre site as concentration of F increases from 0.3 mag/L in
shallow aquifer (22.6-25.7 m) to 0.5 mag/L in second aquifer (B0.6-83.6 m)
and to 0.6 mg/L in deeper aquifer (135.5-138.5 m). The Ground water
quality from exploratory wells i2 suitable for drinking except ene sample

located at Sindhur village.
8.3.6 Presence of heavy metals during pre-monsoon Season:

Total 67 ground water samples were collected during pre-monsoon
of 2023 and analysed for 18 trace elements viz. Boran (8), Alumimum (Al),
Chromium {Cr), Manganese (Mn), Iron (Fe), Nickel (Ni), Copper (Cu), Zink
(Zn), Arsenic (As), Selenium (Se), Strontium (Sr), Molybdenum (Ma),
Silver (Ag), Cadmium (Cd), Barium (Ba), Mercury (Hg), Lead Pb and
Uranium (U) content. The summarised results are given in Annexure-IX.
On perusal of data, it is observed that in 2 samples collected from Jalayl
(Bk), Se and Hg is beyond maximum permissible limits of BIS and samples
collected from Karajanagi, mercury is beyond maximum permissible limits

af BIS.
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Table-8.1: Major Ion Chemistry of Ground Water Samples from
Exploratory Wells Drilled During-2023,

=4 Loestion Type' H EC TH |Ca |Ma |N= | K |HCO: | €l St | NO: | F
Mo
1 Hiwe-Fon=—1 ow a0 353 120 |34 (11 |26 | % | 207 14 ] o 0.2
2 | Hivr=-Zene2 oW == 742 |245 (B0 |11 |ee |1 |3 |32 45 [ = 0.5
3 | Hwre -Zone-3 oW & 722 | 210 (64 |12 |70 |1 | 342 |35 aE |7 0.6
4 | v=idhan W 7.5 gac [ 310 (42 |50 |es [ b |28 | 74 I 0.6
5 | Jath-Zone-1 = 73 BEZ- | 295 |50 |41 |63 | i | 334 |85 62 |7 0.6
& | Jasth-Zonez EW 75 BAS [ 305 |52 |43 |61 |: |3s0 (78 87 |2 0.6
7 | Jath-mrT W 3 853 | 295 |52 |40 |62 |1 | 360 |78 59 |3 0.5
8 | Dafapur EW 7T B23 |100 |26 |9 | 136 |2 |13 | 167 |72 |5 14
o Sindhur W 7.8 1044 2__35 55 23 In0 | 1 183 176 €3 &5 .'I..@
10 | HivareZone-i | EW 7E 8 | 193 | 28 |33 |62 | % | 322 |28 a0 | 18 | o4
11 | Hivare -Zone2 | EW 75 |817 (170 |32 |22 |sF |t |28 |28 42 (12 |oe
12 | Hwvare-Zone -2 | EW 7.6 |84z |15 |25 |24 |66 |1 |23 |28 |37 |14 |06
12 | HivereBYT EW 7.3 53t 150 |28 |T® |&2 |1 |31l | =B a4 |17 | D6
14 | Isth AT EW 73 1535 (393 (&5 |56 |36 (o |a7e | &7 73 |4 0.4
13 | Jath oW TE 672 | 175 |38 |22 | 72 | @ |=28% |53 45 |10 | 0.6
16 | Asangl Turk EwW 7.5 1022 | 335 56 |47 (60 |1 |46% 7B s’r;l 3 0.4
17| ity EW 7.3 |82z (90 |18 |11 |13 |1 |92 |1z4 |145 |10 |14
12 | Hivare EW 7T FFa: | 200 |10 |43 | &F |1 | 3a | =2 33 |18 | 0.6
13 | Singanzhzll = 6.5 716 | 220 |[s0 |23 |52 |2 |3z |28 37 |© 0.5
(Note: No CO: is detected in these wells).

B4
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CHAPTER -9

AREAS SHOWING SIGNS OF LAND SUBSIDENCE
9.1 Objectives:

In order to deliver this deliverable, published literature from the area,
along with signs of subsidence observed during field is to be considered.
The datz processing involves, analysis of satellite data with published

literature and field observations.
9.2 Material and Methods:

Land subsidence is a process where the surface is gradually settling
ar sudden sinking due to various reasons like earthguakes, sudden drop in
water table etc. This phenomenon is observed mostly in areas where soils
are lpose or in tectonically disturbed areas where numerous fults and folds
are present and in areas where soils are having predominant clayey or

sandy layer etc.

In order to delineate arsas showing signs of land subsidence in Jath
taluka, field traverses were taken in an entire area, discussed the problems

with farmers and local people.

As geologically, the area is underlain by hard basalt rocks, in which
primary porosity is negligible, if present it is very low and secondary
porosity is developed due to weathering and fracturing where movement of

groundwater is controlled by perosity in basalt rock.
9.3 Results and Discussion:

After detailed investigations, it is found that no land subsidence is

found in the area.
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CHAPTER-10

GROUND WATER SUITABILITY FOR DRINKING & IRRIGATION
NEEDS and QUALITY MANAGEMENT INTERVENTIONS

10.1 Objectives:

Assessing ground water quality is as important as assessing Its
guantity. Rainwater, which is main source for ground water recharge as it,
infiltrates through soil, interacts with carbon dioxide and turns acidic and
then dissolves minerals present in soil, and eventuslly water becomes
neutral to mildly alkaline. This pristine water then joins with ground water
system, flows down gradient and joins ground water table and becomes

more mineralized over time and distance.

Due to anthropogenic influences, ground water quality is deterierating
to such an extent, it is rendered unsuitable for drinking and agricultural
purposes, in certain areas. Once ground water is polluted, its effects may
continue for indefinite period, as natural diluticn is slow, artificial flushing
is expensive and treatment is impractical. In this regard, evaluation of
ground water quality in terms of physical and chemical characteristics is
warranted to determine its suitability for drinking and imigation uses and

to suggest remedial measures to protect it from further deterioration.

10.2 Material and Methods:

Ground water quality data of 2023 from both aquifers and for two
seasons (Annexure-5 to 8), is used in assessing suitability for drinking
purpose (Bureau of Indian Standards (BIS)) (IS: 10500:1991, 2012) and
for irrigation purposes and to suggest management interventions including
demarcation of safe areas. The aquifer wise locations are annexed in 3 and
4 annexures. The classification of ground water samples during pre-
monsocon and post-ronsoon season for drinking water purposes are
tabulated in Table-10.1 to Table-10.4.
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Table-10.1: Classification of GW Samples as per Drinking Water Standards
from Shallow Aguifer (Pre-23).

Parameter | Drinking water  Samples Samples between | Samples
Standards (1%- DL and MPL
10500-2012) = DL = MPL
DL MPL . Samples | % Samples | % Samples %
pH 6.5-8.5 | - o o T20 00 |0 o |
TH z00 600 20 10 126 63 55 28
‘Ca Fi 200 | 103 5 |71 35 27 |12
Ma 30 100 48 23 |15 | 57 40 20
cl 250 1000 141 70 | &4 22 16 8
50: 200 | 400 127 63 |25 12 49 24
NOs 45 No T1aa 72 |8 o 57 28
relaxation
= 1 1.5 187 93 |9 4 5 2

(ANl values In ma/L except pH, DL= Desirable Limit;

MPL= Maximum Permissible Limit).

Table-10.2: Classification of GW Samples as per Drinking Water Standards
from Deeper Aquifer (Pre-23).

Parameter | Drinking water | Samples | ‘Samples between | Samples

Standards (I5- DL and MPL

10500-2012) = DL = MPL

DL MeL | Bamples | 3% | Samples | % Samples %
pH 6.5-8.5 | - 0 0 | 222 100 1 0
T 200 | 600 a8 22 | 120 54 55 24
‘Ca 75 200 120 54 | 81 7 22 10
Mg il 100 L a5 43 o2 42 36 17
il 250 1000 . 158 71 56 25 O o
50 200 | 400 152 |8 |28 |13 |az ET
MOz 45 No | 150 71 0 0 64 29

relaxation

- = | E— = - e —
F 1 X5 180 g1 20 | o 23 10

(all values In mg/L except pH, DL= Desirable Limit;
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Table-10.3: Classification of GW Samples as per Drinking Water Standards
from Shallow Aguifer (Post-23).

Parameter | Drinking water  Samples Samples between | Samples

Standards (1%- DL and MPL

10500-2012) = DL = MPL

DL MPL . Samples | % Samples | % Samples %
pH 6.5-8.5 | - 76 11000 i) 0 [0 |
™ 200 | 600 G 0 |40 53 36 47
‘Ca 75 | 200 | 24 32 28 ar 24 32
g %[00 |9 7 (a2 [ |&m |3 |
cl 250 | 1000 . 41 549 25 3F 1z i3
 50. 200 | 400 EE) BUE 9 20 39
NO: 45 o 33 FERET o 43 57

relaxation

F 1 [?E._'j 70 9z |3 4 3 4

(ATl values In mg/L except pH, DL= Desirable Limit; MPL= Maximum Permissible Limit).

Table-10.4: Classification of GW Samples as per Drinking Water Standards
from Deeper Aquifer (Post-23).

Parameter | Drinking water | Samples | ‘Samples between | Samples

Standards (I5- oL and MPL

10500-2012) < DL > MPL

DL el E Samples | %% Samples | % Samples | %
pH 6.5-8.5 | - 155 100 0O a 1 0
TH 0 | 600 18 9 88 53 63 38
‘Ca 75 | 200 | 63 38 | 62 7 41 | 25
Mg 30 100 43 26 84 51 39 23
[ 250 | 1000 o4 57 | 58 35 14 8
50s 200 !'qr_m 88 T |8 117 50 =)
NOs 45 | No 80 48 | D 0 86 52

relaxation

E ! s 141 85 |13 8 12 7

[all values In mg/L except pH, DL= Desirable Limit; MPL= Maximum Permissible Limit).
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US Salinity Laboratory (USSL) Classification is widely used for

evaluating ground water suitability for irmigation purpose. Other parameter

like Electrical Conductivity (EC), Sodium Absorption Ratio (SAR), Residual

Sodium Carbonate (RSC) and % Sodium present in ground water are also

considered for describing quality for deciding suitability for irrigation.

USSL diagram describes 16 classes with reference to Sodium Absorption

Ratio (SAR) as an index for sodium hazard and EC as an index for salinity

hazard. The 9 important classes are described below,

CiSi: Low salinity and low sodium waters are good for irrigation and
can be used with most of crops with no restriction an use on soils.
C354: Medium salinity and low sodium waters are good for irrigation
and can be used on all meost all soils with a little danger of
development of harmful levels of exchangeable sodium if moderate
amount of leaching occurs. Crops can be grown without any special
consideration for salinity control.

C35:: The high salinity and low sodium waters require good drainage.
Crops with good salt tolerance should be selected.

Cz52: High salinity and medium sodium waters require good drainage
and can be used on coarse textured or organic soils having good
permeability.

Ca5z: These high salinity and high sedium waters require special soil
management, good drainage, high leaching and organic matter
additions. Gypsum amendments make feasible the use of these
walters,

Ca5:: Very high salinity and low sodium waters are not suitable for
irrigation unless the =oil must be permeable and drainage must be
adequate. Irrigation waters must be applied in excess to provide
considerable leaching. Salt tolerant crops must be selected.

Cs5z: Very high salinity and medium sodium waters are not suitable

for irrigation on fine textured soils and low leaching conditions and
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can be used for irrigation on coarse textured or organic solls having

good permeability.

¢ CsSa: Very high salinity and high sodium water produces harmful

levels of exchangeable sodium in most soils ard will require special

soil management, good drainage; high leaching and organic matter

additions. Gypsum amendments makes feasible the use of these

waters.,

e  (CaSs: Very high salinity and very high sodium waters are generally
unsuitable for irrigation purpose. These are sodium Cl- type of waters
and can cause sodium hazard, can be used on coarse textured soils

with very good drainage for very high salt tolerant crops. Gypsum

amendments make feasible the use of these waters.

Irrigation water classification based on US Salinity Laboratory Staff (1954)

diagram is given in Table-10.5.

Table-10.5: Classification of Irrigation Water Based on EC and SAR (After

US Salinity Laboratory Staff, 1854).

S. No. | Class

EC and SAR

REMNMARKS
< 250 pS/cm
1 Ci5y ¥ Low salinity and low sodium
SAR < 10 hazard
5 .S < 250 - 750 pS/em | Medium salinity and medium
% | gAR < 18 sodium hazard
3 €553 < 750- 2250 pS/cm High =alinity and high sodium
SAR < 26 hazard
< 2250-5000
4 CiSe uS/cm Very high salinity and very
high sodium hazard
SAR = 26
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10.3 Results and Discussion:

10.3.1 Hydrochemical Facies:

Piper diagram is widely used in understanding hydro-chemical facies
af ground water. Values of chemical parameters from shallow and deeper
aquifers for pre and post-monsoon season are plotted in Piper diagram
(Figure-10.1a-b and 10.2a-b). The summarised results are given in
Table-10.6.

Shallow Aquifer: Vanations of water types from shallow aguifer during
pre and post monsoon are observed in ground water samples. During pre-
monsoen season, major types of water is Ca-Na-HCO_-Cl (21% samples),
Na-Ca-HCOa (18 %), Ca-HCO= (16 %) and Ca-Na-Cl (15%) and rest, falls
in other classes, During post-monsoon season, majer types of water are
Ca-Na-Cl (25% samples), Ca-Cl (22%), Ca-Na-HCO,-Cl (20%) and rest
falls in other classes.

Deeper Aquifer: Variations of water types from Deeper aquifer during pre
and post monsoon are observed in ground water samples. During pre-

monsoon season majer types of water is Ca-Na-HCO5-Cl (25 % samples),

Ca-Na-Cl (18%), Ca-Na-HCO:z (16 %), and rest, falls in other classes.
During post-mensoon season the major types of water are Ca-Na-Cl (27
%), Ca-Na-HCO,-Cl (22 %), Ca-Cl (15%) and rest falls in other classes.
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Figure-10.2a-b: Type of ground water, post-monsoon season-23.
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Table-10.6: Type of Ground Water During Pre & Post-monsoon Season

from Shallow and Deeper Aquifers-2023.

10.3.2 Relationship Between Fluoride and Other Ions

Area | Type of water Shallow Aguifer Deepar Aquifer
“Pre (201 nos) | Post(73nos} | Pre(223nos) | Post (166 nos)

1 Calcium-bicarbonate 32 (16%) 12 (16%) 14 (6%) 17 1026}
(Ca-HCO.)

2 Calcium-bicarbonate- 23 (11%) 6 (8%) 27 (10%) 13{89%)
chloride {Ca-HCO_-Cl}

3 Calcium-chloride (Ca-Ci) i3 {_9_%} 17 (22%) 1%.(6%) 25 (15%)

F] calcium-sodiumi- 37 (18%) 5 (7%) 35 (16%) 13 (8%)
blcarbenate (Ca-Ma- HC03]

5 Calciumi-sodium- 43 (21%) 15 (20%) 56.(25%) 37 (22%)
bicarbonate-chioride
{Ca-Na-HCO_-Ci)

3 Calcium-sodium- chioride |31 {15%:) 19 (25%) 41 (18%) 45 (27%)
(Ca-Na-Cl)

Fi Sodium- bicarbonate g 1f138) 12 (5%) 5 (4%
(Na-HCO,)

8 Sodium-bicarbonate- 6 (3%) ¥ 15 (7% 6 (4 %)
chloride {NB—HCGE—.CI]

9 Sodium-Chigride (Na-Ci) 6 (3%%) 1 (1%) 15 (75%) 4 (2%)

Scatter Plot: Scatter plot used to observe relationship between two

variables. To study relationship between F~ and other parameters like pH,

Ca®*, Na* and HCOs", data from shallow and deeper aquifers for pre as well
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as post-monsoan seasons have been plotted as scatter plots and discussad

below (Figure-10.3a-b and 10.4a-b).

The plot of F vs. pH shows, a weak positive correlation (rF = 0.047)
in shallow aquifers during pre-monsoon season and & weak negative
carrelation (r*=0.021) during post-monsoon season. In deeper aguifers, it
shows a weak positive correlation in pre (r?2 = 0.037) and post-monseon (r2
=0.106) seascns, which indicates that, higher alkalinity in ground water
promotes leaching of F (Sahoo and Karim, 1989; Agrawal et al., 1997;
Saxena and Ahmed, 2001; Madhnure et al., 2007).

The correlation plot of F vs. Ca** shows a week negative relationship
(r? = 0,019 and 0.028) in shallow aquifers during pre and post-monsoon
season. Inverse relationship is observed in deeper aquifers during pre and

post-monsoon seasons (r*=-0.0217 and 0.034 respectively).

In the process of chemical weathering as mineral changes to
montmorillenite phase, sodium is released into ground water, which is
supported by plot of Na* vs. F-, which shows a weak positive correlation
during pre and pest-monsoon seasons in both aguifers, i.e., r2 = 0.0075 &
0.0185 and r* = 0.0157 & 0.01686, in shallow and deeper aquifers
respectively. Apambire et al. (1997) have also ohserved that Na*
concentration increases with F, thereby increasing solubility of fluorite in

ground water.

Fluogride (F) and HCG3 pair shows a positive correlation in ground
waters from shallow aquifers during pre-as well as post-monsoon seasons
(r: = 0.0157 and 0.012). A weak inverse relationship between F and HCOz
is noticad (r2 =-0.047 and 0.01) in deeper aquifers during pre as well post-
monsoon seasons and similar relationship is also observed by other workers
(Apambire et al., 1997; Kruse and Ainchil, 2003; Rukah and Alsokhny,
2003; Madhnure et al., 2007). Occurrence of carbonate is mainly
dependent on pH of ground water, when there is no fresh carbonate in the

geochemical environment, bicarbonate present in ground water precipitates
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as carbonate (CGWB, 2002) and during this process bicarbonate breaks
continuously to supply CO:z required for the chemical weathering of
minerals. In this way there will be 2 conversion ef bicarbonate into

carbonate continuously and pH of the system starts increasing (CGWE,
2002).
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Figure-10.3a-b: Relationship between F vs. other ions in Shallow Aquifer.
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Figure-10.4a-b: Relationship between F vs. other ions in Deeper Aquifer.
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Correlation Coefficients:

Correlation coefficient 1s a statistical numerical methed that gives

statistical relationship between two variables. Its values range between -1

to 1 (-1 for negative and 1 for positive) (strong positive:0.8 to 1; moderate
positive:0.8 to 0.4: weak positive:0.4 toe 0 and no relatienship:0). In the

present study, data of chemical constituents is utilised to generate

correlation coefficients for shallow and deeper aquifers for pre and post-

monsoon seasons (Table-10.7 to 10.10).

In shallow aquifer during pre-monsoon season, pH shows weak

positive correlation with F (0.22) and weak negative correlation (-0.16)

and in deeper aguifers, in both seasons’ pH shows weak positive correlation

with F(0.19 & 0.35).

Table-10.7: Correlation Matrix, Shallow Aguifer-Pre-monsoon Season.

pH [EC  !Na |ca [Mg [K HCos | d S04 |ND3s | F
pH 1| -0.10 | 0.01|-0.20 | -0.14 | 0.08 0.06 | -0.15 | -0.05 | -0.16 | 0.22
EC i00| 093 | 080 | 0.83 | p.08 0.25| 094 | 0.63| 9.41 |-p.04
.l 1.00| 059 080 ©031] 036 0.84| 0.88| 0.35| 0.08
Ca 1.00 | 0.67| 6.03| -0.01| 0.76| 0.79 | 041 |-0.15
Mg 1.00 | .01 0.22 | 092 | 0.84 | 9.34 | -p.08
K 1.00 014 | 0.04 | 0.05| 0.18|-0.04
HCOz 1.00 | D.16 | 0.15 | 0.13| 0.11
cl 1.00| 0.77| 9.3%|-8.10
S04 1.00 | ©0.32 | 0.00
NOsz 1.00 | -0.68
F 1.00
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Table-10.8: Correlation Matrix, Shallow Aquifer-Post-monsoon Season.

pH | EC Ma Ca Mg K | HCOs ”[’.l ' 504 | NO3 ' F

pH 1.00 | ©.12 | 0.23| 0.10 | -0.04 | -0.13 0.19 | -0.01 | 0.13| -0.13 | -0.16
| EC 1.00 | 0.90| .79 | 0.13 | -0.23 0.86 | 0.11| 0.86| -0.i6 | -0.20
| Na 1.00/| 0.80 | 0.28  0.03 0.61| 0.22| 0.87| 0.08| 0.06
Ca | | 1o0| 050 022 o©.8| 017 0.80| 034 030
| Mg 1.00 | 0.90 0.34 | -0.21 | 0.42| o092 0.91
1K | 160 -0.01) 0.25| 0.15| 0.58| 0.55
HCD3 1.00 | 0.01| 0.65| 0.06| 0.02
:_m 1.00| 0.06| 0.i0| 0.00
| S04 1.00| 019 | 0.17
| NO3 1.00 | 0.95
F 1.00

Table-10.9: Correlation Matrix, Deeper Aquifer-Pre-monsoon Season.

;— pH_|EC | Na |€Ca | Mg K  HCO; |€l |SOs NO3 |F
| pH 1.00 | -0.26 | =0.11 | -0.34 | -0.27 | -0,04| -D.17 |-0.24 | -0.22 | -0.27 | 0.19
| EC 1.00 | 0.93| 075 | 0.8% | 0.02 0.38| 053 | 050| 056 -0.03
' Na 1.00| 0.57 | 0.76 | 0.02 0,40 | 0.83| 0.86| 0.44| 0.13
' ca | 1.00| o.54|-002| 014| 0.74| o.88| 032|015
,ﬁg 1.00 | -0.02 0.43| 082 | 0.79| 052 0.2
K | 1.00 0.15 | -0.02 | -0.02 | 0.14 | -0.08
| HCOa 1.00 | 0.9 | 0.29| 0.4 | -0.22
el [ 1.00| 0.71| o055 -0.03
| 504 1.06| 036 | 0.05
NO3 1.00 | -9.21
lF 1.00

Table-10.10: Correlation Matrix, Deeper Aquifer-Post-monsoon Seasan.

L /pH |EC |Na |€a |Mg |K |HCOs |Cl |SOs |NO3 |F
| pH 1.00 | -0.06 | 0.11|-0.20 | 0.09 | -0.17 | -0.08 | -0.06 | -0.01 | -0.24 | 0.35
{EC 1.60 | 0.89| 0.24| 0.78 | -0.18 0.16 | 0.86 | 0.86| -0.11 | -0.17
Na 1.80 | 031 0.72| 0.02 9.24| ©77| 0.87| o0.08| 0.04
lea 1.00 | 0.59 | 0.86 0.06| 0.41| 0.42| 0.:88| 0.85
:'ﬁg 1.00 | 0.33 0.20 | 0.73| 0.8a| 0.37 | 0.30
K 1.00 g.12| 0.01| 0.18| 097 | 0.98
| HCOs .00 | 0.03| 0.07| 0.30| -0.11
..a.__ 100 | 0.66| 0.06| 0.02
S04 .06 | ©0.20 | 0.17
‘ NO3 1.00 | 0.95
I 3 1.20
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10.3.3 Suitability of Ground Water for Drinking Purposes:

The prime objective of ground water guality monitoring is to assess
its suitability for drinking and irrigation purposes. Ground water samples
are classified on the basis of constituents falling below desirable limit
(<DL), in the range of desirable and maximum permissible limit (DL-MPL)
and above maximum permissible limit (MPL) for drinking water purpose.
Results from shallow and deeper aquifers for pre and post-monsoon
seasons are presented graphically in Figure-10.5 & 10.6 and Figure-

10.7 & 10.8 respectively.

Distribution of GW Samples {in 8], Shallow Agquifer
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Figure-10.5: Distribution of GW Samples (Pre-23), Shallow aguifer.
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Figure-10.6: Distribution of GW Samples (Pre-23), Deeper aquifer.
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Figure-10.7: Distribution of GW Samples (Post-23), Shallow aquifer.
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Distribution of GW Samples (in %), Deeper Aquifer
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Figure-10.8: Distribution of GW Samples (Post-23), Deeper aquifer.

From Table-10.1, itis observed that in shallow aguifers, during pre-
monsoon season, TH in 28%, Ca in 13%, Mg in 20%, Cl in 8%, S04 in 24%,
NO: in 28% and F in 2% samples is beyond maximum permissible limits of
BIS. From Table-10.2, it is cbserved that in deeper aquifers, during pre-
monsoon season, TH in 24%, Ca in 10%, Mg in 17%, Cl in 4%, SOs in 19%,
NO: in 29% and F in 10% samples is beyond maximum permissible limits
of BIS. From Table-10.3, it is observed that in shallow aquifers, during
post-monsoon season, TH in 47%, Ca in 32%, Mg in 33%, Cl in 13%, SO
in 39%, NO3 in 57% and F in 4% samples is beyond maximum permissible
limits of BIS. From Table-10.4, it is observed that in deeper aquifers,
during post-monsoon season, total hardness in 38%, Ca in 25%, Mg in
23%, Cl in 8%, SO= In 30%, NOCz in 52% and F in 7% samples, is beyond

maximum permissible limits of BIS.

From results it is ebserved that during pre-monsoon season fluoride
concentration is more in deeper aguifers as compared to shallow aquifers

in both seasons. It is also observed that nitrate concentration Increased

AabTEr ManagdemEnt Sln of Joth Block, Somgall Biatrict; Maharoshtes 101



during post-monsoon seasen by 100% in shallow aquifer and by 80% in

deeper aguifers.
10.3.4 Suitability of Ground Water for Irrigation Purposes:

Chemical quality of ground water is to be evaluated for imigation, a
poor-quality may cause salinity, specific ion toxicity or infiltration problem
in soils and such effect of irrigation may adversely affect crop production.

Suitability from Shallow and Deeper aquifers:

Based on USSL Diagram: The data of pre and post-monscon season from
shallow and deeper aquifer is plotted on USSL diagram in Figure-10.9a-b
& 10.10a-b respectively and given in Table-10.11. Ground water from
shallow aguifers dunng pre-monsoon season falls in 7 classes wiz. C:-S,,
C3-5:, C2-Sz, Ca-5:, Cs-5o, C4-S3 and Cs-Sa. About 3% samples fall in C:-5:
type, 13% in Cz-5: type and rest in other classes. During post-monsoon
season falls in 5 classes viz. Cz-51, C3-5:. G35z Cs-S: and Cs-5: Classes,
About 66% of ground water samples falls in Cz-5: type and rest in other
classes. Data from deeper aguifers, during falls in 8 classes viz. C-5;, Cs-
Si1, C3-5z, C3-53, Ca-51. Ca-Sz, Cu-S3 and Cs-5:. About 57 % samples fall in
Cs:-S; type, 17 % in C2-5,; type and rest in other classes. During post-
monsoon season it falls in 7 dasses viz. Cz-S:1, €3-51. C3-52. Cs-5:, Cs-52,
Cs-Ss and Cys-Ss Classes, About 59 % of ground water samples falls in Cs-54
tvype, 13% in Cs-S:z and rest in other classes.
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Table-10.11: Distribution of ground water samples (%) for irrigation.

Agquifer Distribution nos. (in %)
351 Ci-5e L G Cnz-5s3 | Ge-5a G- 5 Ca-55 | G- 5a
Shallow-Pre | 27(13) | 127(83) | 11(5) | - 16(8) |13{s) |8&(3) | 1(0.3)
Shaliow-Post] 4(5) s0(66) | 2(3) | - 10{13) | 10(13) | - -
Deaper-Pre | 38(17)| 126(57) 21(9) 1(0.4) | 13(8) |21(9) | 2{1) | i(0.4)
Desper-Post | 14(8) | 98(59) | 12(7) ‘ - 18(11) | 22(13) | 1{1) | 1(1)
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Figure-10.9a-b: Wilcox Diagram, pre-monsoon season-23.
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Figure-10.10a-b: Wilcox Diagram, post-monsoon season-23.
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Based on Residual Sodium Carbonate (RSC):

The RSC is defined as the excess of carbonate and bicarbonate
amount over the alkaline earths (Ca?* and Mg®*). Use of R5C beyond
permissible limit (> 2.5) adversely affects irrigation (Eaton, 1950). The
tendency of Ca®t and Mg** to precipitate, as a result, soil becomes more
concentrated, because of evaporation and plant transpiration, and gets
fixed in soil by the process of base exchange, thereby decreasing the soil

permeability. The potential amount of RSC may be computed in epm as
(Na=C0az) = (COs + HCO:7) - (Ca*™ + Mg*)

Residual Sodium Carbonate is calculated from above equation and
is summarised in Table-10.12. Perusal of table-12, reveals that, majority
of ground water samples from bath shallow and deeper aquifer during pre
as well as post-monsoon season falls in safe category (89 to 96%), followed
by in marginal classes (3 to 8%). About 8% & 3% samples from deeper
aquifer during pre and post-monsoon season respectively falls under not
suitable category.

Table-10.12: Classification of ground water based on RSC.

_ﬁange of Category " No of samples and | No of samples and |
RSC %o %o

(pre-monsoon) (post-monsoon)

Shallow | -beeper Shallow | 'ﬁeeper

<1.25 Safe 178 (89%)| 188 (B4%) | 73 (96%) | 148 (8B9%)
> 1.25 to | Marginal 16 (8%) |18 (8%) |2 (3%) |13 (8%)

=< 2.50

> 250 | NotSuitable |7 (3%) |17 (8%) |1 (1%) |5 (3%)
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Based on Percent of Sodium (% Na):

Suitability of ground water for irrigation purposes is assessed by
using percent of sodium (% Na) in ground water (Wilcox, 1948, 1955).
Excess sodium along with carbonate will lead to formation of alkaline soils.
If combined with chloride, saline sails are farmed and either of soils will not
support growth of crops (Sreedevi, 2004). As per the Indian standards,
maximum 60 % of sodium is permissible for irrigation suitability. Sodium
percentage in ground water in shallow and deeper agquifers for both seasons

is given in Table-10.13. The epm values are used to calculate % Na by

using the following formula.

i ™,

| Na
%o Na=
\

100
Ca+Mg+Na+K

Table-10.13: Classification of ground water (based on % Na).

Class % Na | Pre-monsoon ' Post-monsoon

~ Shallow | Deeper

Shallow Deeper

(201 nos) (223 nos) (76 nos) (166 nos)

Excellent | < 20 16 (8%) | 12 (5%) | 8 (11%) | 12 (7%)

81(36%) | 45(59%) | 82{49%)

Good 20 to 40 | 102(51%)
Permissible | 40 to 60 | 67(33%) | 90(40%) | 21(28%) | 57(34%)
Doubtful |60t 80| 16(8%) |37 (17%) | 2(3%) | 12 (7%)

Unsuitable > 80 0 3 (1%) 1} 3 (2%)

Based on Table-10.13, it is observed that majority of samples from bath
aquifer during pre as well as post-monsoon season falls in good to
permissible class. Only 2 samples from deeper aquifers from both seasons

fall im unsuitable class.
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10.4 Demarcation of Safer Aquifers:

From results, it is observed that, out of 2248 Km? area, during pre
and post-monsoon season, about 65% & 79% and 42% and 50% area is
identified as safer from shallow and deeper aquifers respectively as EC is <
2250 micro-siemens/cm. Fluoride free areas during pre and post-monsoon
season from shallow and deeper aguifers are identified and it is found that
99 9% & 98 % and 93% & 95% area fluoride concentration is < 1.5 mg/L.
Comparatively fluonide concentration is high in deeper aquifers as

compared to shallow aguifers in both seasons.

It is also observed that, nitrate concentration is high in shallow
aquifer as compared to deeper aquifer and increased from 28% to 57% and
from 29% to 52% in both aquifers during post-monsocn seasaon
respectively as compared to pre-monsoon season due to dilution. As it

increased.

As for suitability for irrigation is considered, majority of samples (63
% & 66 %) from shallow aquifer and 57% & 59% from deeper aquifer
during pre and post-monsoon season respectively falls Cz-S; type. This type
of water is mainly found in areas where no proper drainage is developed or
where ground water movement is sluggish. In the area, clayey type of soils

is dominant where movement is sluggish.
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CHAPTER -11

GROUND WATER RELATED ISSUES, MANIFESTATIONS &
INTERVENTIONS

11.1 Objectives: Main chjective of this chapter is to identify major ground
water related issues based on findings (both quantity and quality related)

so that remedial measures can be suggested/adopted to mitigate them.

11.2 Methodology: In order to identify ground water related issues in the
area, rainfall pattern, depth to water levels, water level trends, aquifer
disposition, ground water resource availability, ground water quality,
feedback from farmers and field visit to area etc are studied in detail and

considered before coming to conclusiens and giving recommendations.

11.3 Results and Discussion: In study area, following major issues are

identified and are discussed below.

a) Low rainfall (Drought Prone Area)

b) Shallow depth of weathering

c) Deep water levels (> 20 m)

d) Long term declining trend in water levels

e) Low vield potential

f) Water scarcity during summer months

g) Source sustainability of existing structures

h) Ground water Quality Issues (Geogenic and Anthropogenic)

1) Water Marketing
a) Low Rainfall (Drought Prone Area): Study area receives low
rainfall (nermal rainfall:527 mm) and falls in rain shadow zone and is part
of drought prone area. The rainfall trend over the years is showing declining
trend @0.31 mm/year. In the last 25 years (1998-23), it expenienced 4
moderate droughts, 3 severe droughts and 13 normal rainfall years and 6
excess rainfall years. It is also observed that about 85-90% rainfall occurs

during monsoon seasan.
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b) Shallow Depth of weathering: In 71% of gecgraphical area, depth
of weathering is very shallow (less than & m) and this shallow depth of
weathering is not favouring for recharge in shallower depths.

c) Deep water levels (> 20 m): In shallow aguifers (< 30 m), deep
water levels in the range of > 20 m are observed in ~11 km? and ~4.5 Km?
area during per and post-monsoon season respectively. In deeper aguifers,
very deep-water levels (> 20m) are ehserved during pre and post-monsoon
seasons covering about 90% and 77% of area respectively.

d) Declining trend in water levels over a decade: Trend analysis for
last 10 years shows that, out of 25 wells, in 5 & 9 wells falling trends @0-
0.1 m/yr to >0.2 m and 0-0.1 m/yr to 0.27 m/yr are observed during pre
and post-monsoon season respectively. This falling trend is mostly
abserved in north-eastern north-westam part.

e) Low Yield potential: As area is occupied by basalt rock, which is
compact and hard, where primary porosity is absent and it is developed
due to secondary porosity. Yields, in these rocks are mainly controlled by
drainage network and the topography of area is mostly flat and ground
water flows from central part to all other parts of study area. It is also
observed that in 290 Km? (44% area), low yields (<1 lps) and mostly
covering central and western part and in north eastermn part.

f) Water scarcity During Summer Months: Low rainfall combined
with unfavourable hydrogeological conditions, clayey nature of seils, study
area faces water scarcity during January to May meonths. In 12 villages (Out
of 123) (Yelvi, Khalati, Ankalagi, Rampur, Waifal, Shegaon, Muchandi,
Khandnal, Rajobachiwadi, Utagi, Daudnala, Yeladri, Banali, Asangi Turk,
Asangi Jat, Shingnapur, Wajrawad, Karewadi, Konbagi) water scarcity is
abserved (Figure-11.1).
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WATER TANKER VILLAGE PLAN MAP - JATH TALUKA
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Figure-11.1: Tanker Supply Villages, during summer seasons.

g) Source Sustainability of Existing Ground Water Structures:
The basalt rocks are hydro geologically in-homogeneocus in nature.
Therefore, yields from wells located in these formations is mostly controlled
by drainage network, presence of vesicles and their interconnection with
each other and secondary porosity developed due to weathering and
fracturing. About 21500 dug wells are identified from google €arth map
from the area and found that density of irrigation wells is very high (up to
46 wells/km?) (average: 10 wells/km?). It is observed that well irmgation
density is very high (>20 wells/km?) in northern and western part (Figure-
11.2).
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Figure-11.2: Irrigation well density, Jath Taluka.
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h) Ground Water Quality Issues (Anthropogenic and Geogenic):
In the area, high electrical conductivity is detected in shallow as well deeper
aquifers in both seasons. During pre and post-monsoon season, in shallow
aquifer EC is >3000 micro-siemens/em in ~503 Km? and ~ 903 Km? area
respectively. In deeper aquifers also, EC is high (>3000 micro-seimens/cm)
as it covered ~228 Km? and ~607 Km?area duning pre and post-mensoon
season respectively. Nitrate is other major anthropogenic contaminant in
ground water as it is found in both aquifers and in both seasons.
Comparatively nitrate concentration is high in shallow aquifers as compared
to deeper aquifers and during post-monsoon seasons as compared to pre-
monsoon seasons. The major cause of higher concentration of nitrate in
ground water due to excess utilization of NPK fertilizers and nitrogen
fixation by leguminous plants.

Fluoride is main geogenic contaminant in ground water in an area.

Results reveals that during pre & post-monseon season, in shallow aquifer
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almost 2% & 4% samples are unfit for human consumptions and from
deeper aguifers about 10% and 7% samples are unfit for human
consumptions. The main reasons for occurrence of high fluoride in ground
water is presence of zeolite as secondary filling minerals (in vesicular part
of basalt), rock water interaction, lenger residence time, high alkalinity and
arid conditions.

i) Water Marketing: Water marketing is present in lath town and
people are buying water from illegal tanker suppliers for domestic use and
buying bottle water from plants for drinking purpases as there is no
suffictent supply of potable surface water. Hotel owners are also buying
tanker water for meeting their needs. In water scarcity area also,
Government agencies have taken over private wells and supplying to
people for drinking and domestic use. It is roughly estimated that one
tanker on an average supply ~30000 litres/day (10000 x 3 times) and

charges Rs 2000/tanker and thus generating net monthly income of
Rs.1,80,000/month) (Figure-11.3).

Ludilude T8 IEIIT]
Lesnjgitiie, 252 15241
Llprmrthg= 10 il =
Aerirtiy, S0 1

Tomue 2013205 (T48
Mt :

Figure-11.3: Tanker Water Supply, Jath, during summer seasons.
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11.4 Interventions Recommended to Overcome above Issues: In

order to overcome above issues identified from the area, following

recommendations are made.

= Drinking water needs may be met from shallow aquifers from safer
areas as identified and discussed in Chapter-10.

« In order to sustain ground water sources for drinking purposes under
Jal Jeevan Mission (1IM), check dams with recharge shafts are
recommended at the upstream side of sources and at suitable
locations sub surface dykes at downside of structures are
recommended.

= Hydrofracturing or horizontal bore well drilling is recommended in
those wells which have missed the fractures (that lies nearby).

« FEfforts may made to provide surface water in those villages which are
falling in quality issues area.

s The fluoride rich ground water may be used for other domestic
purposes or it can be taken after blending with fluaride free water.

» Defluondation technigues like activated zalumina and low-cost
adsorbents and ion exchange is recommended with community
involvement in operations and maintenance along with integrated
fluorosis mitigations measures as suggested by Godfrey (2007).

« Artificial recharge techniques are to be adopted as various studies
have demonstrated that it reduces the F in ground water. It is also
confirmed from results that during post-monsoon period, F
concentration reduces.

« More emphasis may be given to intake of calcium and phosphorous
rich food as it helps in reducing the absorption of fluoride by intestine
and also reduces the rate of accumulations.

+ In high salinity areas, it is recommended to go for salt telerant crops
like sorghum, wheat, chickpea, sesame, Soyabean, sunflower, barley
and daylilies a popular and easy to grow flowering plant stc are

recommended.
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CHAPTER-12
SUSTAINABLE GROUND WATER MANAGEMENT PLAN

12.1 Background: High dependence on groundwater coupled with
absence of augmentation measures has led to a steady fall in water levels
and desaturation of weathered zone in some parts of Jath block, raising
questions on sustainability of existing groundwater structures, food and
drinking water security. The occurrence of fractures in fractured zone are
very limited in extent, as the compression in this rock reduces opening of
fractures at depth and majority of fractures occur in depth range of 50-100
m depth (34 % ). Higher NOs concentrations (> 45 mg/L) in shallow agquifer
is due to excess utilization of NPK fertilizers, nitrogen fixation by
leguminous plants etc and higher concentration of F (>1.5 mg/L) in deeper
aquifers is due to presence of zeolites which contains apophyllite, a F
bearing mineral as secondary filling, longer residence time, arid conditions

and alkaline nature of groundwater.
12.2 Management plan

The uneven distribution of groundwater availability and its utilization
indicates that a single management strategy cannot be adopted and
requires integrated hydrogeological aspects zlong with socic-economic

canditions to develop an appropriate management strategy.

In lath block, 10176 million cubic meter {mcm) of un saturated
volume (below 3 m depth) is available during post-monsoon season of 2023
and having 198.7 mcm of recharge potential (considering specific yield of
2%). The non-commuted surface runoff is 17.03 mcm and this can be
utilized for implementing supply side management interventions. In the

area water intensive crops like sugarcane is grown in about 7615 ha.

In order to manage the available ground water resources in
sustainable manner 8 combine strategy consisting of 1) Supply side 2)

Demand side 3) Institutional and 4) Regulatory measures is recommended.
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12.2.1 Supply Side Measures

Ongoing Projects

(A) Atal Bhujal Yojana-ABHY: Atal Bhujal Yojana a central sector
scheme (58:50) which aims for sustainable management of ground water
with community participation is implemented in the state including Jath
block. It envisages people's participation through formation of water
budgeting, preparation & implementation of Gram-panchayat-wise water

security plans, stc.

Groundwater Surveys and Development Agency (GSDA), working
under Water Supply and Sanitation Department (WSSD) of Government of
Maharashtra (GoM) is the Project Implementing Agency (PIA) for the
scheme in the state. The scheme is implemented in 13 district, 43 blocks
covering 1133 villages (including Jath Block). In Jath block, 22 villages
located in water stressed area from southern and south-western part are
selected (Figure-12.1). Under this scheme, various supply side measures
along with institutional strengthening and participatory measures are taken
up. Total 451 recharge shafis (77 are completed), 6 check dams, 2 KT weirs
and & percolation tanks are taken up. Village wise structures taken up are
given in Table-12.1.

(B) Jal Yuktha Shivar: Under Jal Yuktha Shivar, Soil and Water
Conservation Department, Government of Maharashtra has taken various
types of works like water conservation and water harvesting by
construction of cement bandharas, renovation of traditional water bodies
(desilting of individual farmers wells), drought proofing, in most of the
villages. The work was initiated at gram panchayat level having both labour
camponent (411.1 l|akh) and material component (18.73 lakh) and
sanctioned-an-amount of Rs 33.74 lakh.

(C) IJal Jeevan Mission: Under Jal Jeevan Mission (1IM), most of the

villages from Jath block are covered with piped water supply with ground
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water as source of water. In order to manage the water supply, village
water supply committee or water user groups are formed. The quality of
water is regularly checked and for this @ group consisting of women from
the villages are identified. Due to low rainfall and desaturation of shallow
aquifers, few sources (mostly dug wells) are getting dried up during peak
summer months. Therefore, thers is need to strengthen the source with
suitable plans like construction of check dams with recharge shafts at
upstream side of sources, construction of sub surface dykes at down side
of sources and other water conservation measures etc,
Hydrofracturing or horizontal bore well drilling is recommended in those
welis which have missed the fractures (that lies nearby).
(D) To be Taken up
Repair, Renovation & Restoration of existing structures (Existing)
As per District Social and Economic Review 2023, there are 02
mediurn irrigation projects, 27 small state level and 05 small local level
irrigation projects, 41 Kolhapur Type bandharas, 188 percolation tanks and
173 storage tanks in Jath block. As these structures are old, hence they are

recommended for desilting to increase their efficiency.
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Figure-12.1: Map showing villages covered under Atal Bhujal Yojana.
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Table-12.1: List of villages proposed under ABHY with various structures,

5. Mame Recharge Shafts cb KT Percolation
Nao. Weirs Tanks
Proposed | Completed

1 Yeldan 7

2 Basrangi 10

3 Bilur 22 1 p i b

4 Khilarwadi 20

g Salmatgewad) 19 14

& |Unde 45 z0 1 2

7 | Bay 3z ' 16 1

8 Belukh 8

5 | Dorli g

10 Daflapur 40 10 1

i1 | Jirgyal 18 1
12 Shellewadi 23 14
13 Vajravaad 25 1
14 Mirwad 25 10 1
15 Alkeund) 9

15 | Khoianwadi 26

17 Umrani 15 2

18 | Smdhur 29 1

15 Gunwad 2o
20 | Shingnapur 10 ' 1

21 Khalati 15
2 | Kudnur -
Total 451 77 6 2 6
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Artificial Recharge structures

Construction of 426 artificial recharge structures (ARS) (CD:213 and
Recharge Shafts:213) are suggested in 110 villages out of 125 villages by
following standard methodology (Table-12.2). While formulating the
village wise groundwater management plan, an unsaturated volume of
aquifer is estimated by multplying the area with specific yield and
unsaturated thickness (post-monscon water levels below 3 m). 75%
probability of normal rainfall is taken (i.e., 6.31 m of 0.41 m), runoff
coefficient considered as 0.11%. Potential surface run off is estimated by
following standard procedures. On conservative side 25 % run off yield is
considered as non-committed yield (after leaving 70% for existing
structures and 5% as environmental flows) and actual runcff or runoff
generated (after leaving 75%) is considered (whichever is less) for

recommending artificial recharge structures.

It is necessary to know the unsaturated aguifer volume available for
recharge. The unsaturated velume of aguifer was computed based on the
area feasible for recharge, unsaturated depth below 3 m bal and the specific
yield of the aguifer. The total unsaturated volume available for artificial
recharge is 10176 MCM. The available surplus runoff of 17.03 mcm can be
utilized for artificial recharge through construction of percolation tanks,
Check dams and Recharge shafts at suitable sites. This surplus water can
be utilized for constructing 213 check dams with egual number of recharge
shafts (213) at suitable sites. This intervention sheuld lead to recharge
about 12.8 mcm/year. This will reduce stage of ground water extraction
from present 63.8 % to 61 %. Initially prority should be given to non-
command and water stressed areas, saline and fluoride endemic areas for
taking these structures along with water conservation measures, followed
by other areas. The location of proposed check dams with recharge shaft is

presented in Figure-12.2 and listed in Table-12.2.
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Figure-12.2: lLocation of Proposed Check Dams with RS, Jath Block.
Table-12.2: Supply side interventions, proposed in Jath Block.

Villzage Runoff Unsaturated (Volume of Recharge | Runoff ot 1] RS | Volume of
generated | thickness. |unsaturated Zone | Potential | available Water
for expected to
recharge b=
conserved [
recharged
@ F5%
efficiency
{mcm} {m) {mcm}) (mcm) {mcm) Nos fles | [mom)
Achikanhalll 0.72 651 13865 277 18 i 2 0.14
Akkalawadi 0:42 760 g5 .41 181 ail 1 ; | 0.08
Ambwachiwadi | 0.23 800 6395 132 106 3 1 0.04
Amrutwatdi G222 720 48 58 0.99 885 1 ; | 0.04
Ankalagi 105 270 23.70 1.E7 26 =) 3 0.20
Ankale g:73 0.00 000 0.00 13306} 0 0 0.00
Antral 043 285 36.13 07z 311 3 1 0.08
Asangl lat G52 550 ga gl 182 1 ES 2 2 0.10
Bzang Turk 035 245 2563 051 .03 3 1 0.07
Avandhi g1 373 7833 1.57 gia 2 2 0.13
2agalwadi 013 4 1494 03D 1oz 0 o 0,02
Bagewath 043 159 2036 041 ail 1 ; | 0.08
2a] | 01 130 35.10 0.70 .23 3 3 017
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villzage Runoff Unsaturated [Volume of Recharge | Runoff cD RS |Vvolume of
generated | thickness. unsaturated Zone Fub:en!i:l iwa‘i'l:hlg Water
for expected to
recharge be
conserved [
recharged
@ 7590
efficiency
Balgaon 0.561 5.40 95.79 1.94 0.15 2 2 o1
Banali 0.76 110 24.85 0.50 a.18 2 Z2 |o14
Basargi 0.48 1.60 22.52 0.45 0.12 1 1 |o09
Belondg 078 350 81.00 1.62 a.20 2 2 815
Belunki 0.50 150 26.46 0.53 0.15 2 2 o1
Bevanur 102 216 95,13 1.90 025 3. 3 |019
Bhivargi 0.91 13.70 36671 7.33 0.23 3 3 |0.17
Bilur 1.80 155 8227 1.65 a4s 3 & 034
Birnal 031 2.09 19.11 0.38 0.08 1 1 |0.06
Borgi Bk 0.30 .00 5366 107 .08 1 1 [6.06
Borgi Kh 0.22 .50 42.47 0.85 0.06 1 1 |o04
Dafalapur 155 1.60 7309 1.46 239 5 5 |06.29
Daribadachi 139 430 163.40 327 0.32 4 4 |024
Darikanut 062 290 7128 143 ais 2 2 (632 |
Devnal 030 4.90 a3.47 0.87 0.08 1 1 |06 '
Dhavadwadi | 0.18 0.00 0.00 0.00 .00 0 0 |oo00
‘Dhulkarwadl | 0.44 120 15.70 Tear  lomm |1 |1 |oes= |
Dol 0.48 058 827 0.17 Q.12 2 2 |oo09
“Ekundi ‘045 300 11841 1237 e |1 |1 |oo= |
Gholeshwar | 043 .50 637 0.13. a1 1 1 |oo8
“Girgaon 078 750 17250 345 (p18 |2 |2 |05 1
Gondhalewadi | 0.27 260 2085 041 007 |1 1 |60s
Guddapur 032 4.0 39.79 080 |oo8 |1 i |006 |
Gugwad 070 450 9357 187 018 2 2 |013
Gulgunjnal 0.18 470 19.39 0.40 0.04 1 i |oe3
Gulvanchi 0.51 286 42.92 0.85 0.13 2 Z (010
Halli D61 .10 11058 2.21 0.15 2 7 |01l
ladrabablad 126 £.10 737.72 455 032 4 4 |D.24
lalyal Bk 0.39 .90 7268 157 0.10 1 i |007
lalyal Kh 0.30 £.90 £2.00 1.24 0.08 1 1 (006
lat 230 737 501.16 10.02 058 |7 7 | 043 |
lirgyal 032 335 2130 0.43 0.08 1 1 (006 ‘
Kaganari 0.71 5.45 114.45 229 0.18 2 2 013 ;
Karajagl 102 160 48.38 0.97 026 |3 |2 |o1s
Karajanagl 0.71 128 26. 0.54 0.18 2 2 |pa3 |
| Karewadi 037 410 44,87 0.90 008 |1 1 |0.07 1
Karewadi (Ko) | 0.36 '3.70 39.08 o788 |oos |1 |1 |o007 I
Khairao 066 350 68.28 137 0.16 2 2 o2
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villzage Runoff Unsaturated [Volume of Recharge | Runoff cD RS |Vvolume of
generated | thickness. unsaturated Zone Fub:en!i:l iwa‘i'l:hlg Water
for expected to
recharge be
conserved [
recharged
@ 7590
efficiency
Khandnal 0.40 12,40 14508 2.90 0.10 1 1 [007
Khopnwadi 063 5.50 10175 203 Q.16 2 2 |o12
Kolgiri 0.57 35D 5838 118 0.14 2 2 o1
Konbagi 016 260 17.28 0.35 .04 1 1 603
Kudnur 034 1.10 1112 0.22 0.08 1 1 | 006
Kulalwadi 054 535 10104 2m a13 2 2 |o0a1o
Kumbhari 0.85 0.64 16.00 032 0.21 3 3 0.6
Kunikanur 032 450 42.14 0.84 Q.08 1 1 [o06
Lakdawadi 036 1.40 15.05 0.30 0.09 1 1 |oo07
Lamantanda | 0.26 1520 11654 233 0.06 1 1 |eos
Lavanga 033 0.40 396 0.08 0.08 1 1 |oos
Lohagaon 0.52 040 621 0.12 213 2 2 |0a0
Madgyal 0.76 536 12050 241 0.19 2 2 |04
Maithal 023 0.90 6.08 0.12 Q.06 1 1 |6.04
Malial 0.23 3.00 20.62 0.41 0.05 1 1 |opa
Manik Nal 0.25 2.60 19.16 0.38 0.06 1 1 |60s
‘Mendhegiri | 0.49 650 93:52 1187  Jo1z |2 |2 |oo09
Mirawad 039 2,60 30.04 0.60 a.10 1 1 |ep7
‘Mokashawadi | 0.17 592  30.42 losr |ooa |1 1 |003
Morbagi 0 | 064 425 20.88 1.62 ale 2 2 [o12
‘Motawadi 023 420 2015 058 (006 |1 |1 |opa
Muchandi 169 EWT: 173.00 3.46 a4z |5 s |o32
‘Navalwadi ‘026 0.40 3.04 0os  |ooe |1 i |o0es
Nigadi Bk 0.59 260 45.18 0.90 015 2 2 |01
Nigadi Kh 0.59 532 9334 1.87 0.15 2 7 |01l
Pandharewad! | 0.39 1740 14200 224 010 1 1 |(007
Pandozari 0.45 .80 7746 155 0.11 1 i |o008
Rajobawadi 025 450 £9.92 140 0.05 1 1 |005
Rampur 0.72 695 14755 2.95 0.18 2 7 |0.13
Ravalgundwadi | 0.61 10.07 18036 361 0.15 2 2 (ol
Revnal 0.52 091 14.11 0.28 013 |2 2 |0.10
Salekarl 041 721 88,15 1.76 0.10 1 1 |00
Salmalgewadi | 0.43 2.05 25.34 0.52 0.11 1 1 |oo8
Sanarnadi 0.56 210 35,00 0.70 014 2 2 o
Sarikh 1.69 450 225.00 450 0.42 5 5 |p32
| Shedyal 071 456 97.86 1.9 018 |2 2 |p0i13
"Shegaon ‘118 161 5635 1113 |o30 |4 |a |022
Siddhanath | 0,51 620 1062.00 2.04 013 2 2z |olo
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Other Water Conservation Measures Suggested

|

Villzge Runoff Unsatursted |Volume of Recharge | Runoff Volume of
generated | thickness unsaturated Zone | Potential | available Water
for expected to
recharge b=
conserved/
recharged
@ F5%n
efficiency
Singanhalli 051 2.00 30.00 0.60 0.13 2 2 |00
Singnapur 031 0.96 8.75 0.18 Q.08 1 1 [606
Sanalagi 0.44 9.40 123.03 2.45 0.11 1 1 |oo0s
Sanyal 1.22 160 57.60 1.15 230 4 4 |[023
Sard 0.61 5.25 94,50 189 0.15 2 2 o1
Suslad 0.51 1100 167,22 334 213 2 2 |o0a0
Tikandi 0.73 4.47 97.05 1.94 0.18 2 2 |04
Tilyal p19 0.50 2.88 0.06 2.05 1 1 |64
Tippehalli 0.30 178 15.95 0.32 0.08 1 1 |oos
Tonewadi 0.30 5.60 50.40 1.01 a.08 1 1 [6.06
Umadi 2.03 1150 £30.00 13.80 0.51 6 & |D38
Umarani 2.02 1155 633.00 13.86 251 3 & |038
Untwadi 034 14.20 142.00 784 0.08 1 1 |006
Utagi 193 12.60 718.20 14,36 048 3 & |036
Vithalwadi 051 1391 207 .77 416 0.13 2 2 |oo9
Waifal 657 436 7283 146 014 2 |z |ema
Walekhindi 132 248 95.72 183|033 4 4 |0.25
Walsang 108 240  76.80 158 (o7 |3 |3 |ozm
Washan 027 i 0.00 0.00 | 007 1 1 |00
Yelavi 074 230 ) .01 a8 |2 |2 |0a4
Yeldat] 051 160 24.00 0.48 0.13 2 2 |oao
I:I"uhl EE.-_B]. 504.66 __9931.43 108,60 i7.02 213 '1_1.?_- iz273

The villages which are not suitable for artificial recharge structures

are suggested to go for water conservation measures like farm ponds,

contour bunding, staggered contour trenches etc.

Farm ponds: The farm pond {Figure—ll.!}} is ideal water conservation

structures, which is constructed in low-lying areas of the farm. The size of

farm ponds can be 10 x 10 x 3 m. Total 190 farm ponds are recommended

(10 in each village) (in 12 villages excluding as given in Table-12.2),
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Figure-12.3: Farm Pond Constructed in Utag village.

Soil Conservation Measures (Contour trenches): Good soil
conservation practices can minimize seoil fertility loss from erosion,
salinization, or chemical pollution. Soil conservation farming practices stop
ground from washing away, which kesps water bodies clean from pollution
and sedimentation. Conservation also keeps bare surfaces from cracking
and eroding because of water, wind, and too much heat. Contour trenches
or staggered contour tranches are the best methods of soll conservations

in the area (Figure-12.4).

Figure-12.4: Contour/Staggerad Contour trenches
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Ground Water Development Plan: No doubt area falls under drought
prone area anhd stage of ground water extraction is 63,8%, there is stll
scope for further development in few pockets. Siill, 17 mom of ground
water can be used for further development (below safe limits of 70%). With
this water, additional 1020 dug wells and 170 bore wells can be constructed
which can irngate additional 2615 ha of land under assured irrigation for

irmrigated dry crops (ID crops).
12.2.2 Demand Side Measures

Demand side interventions are proposed to save ground water with
higher water use efficient methods of irrigation such as micro irrigation
including drip and sprinkler irrigation instead of traditional flooding
irrigation methods. Micro irrigation methods minimize water wastage due
to evaporation and runoff by providing water to the root zones of plants
directly. The precise amount of water is delivered to every plant which
promotes uniform growth and also avoids weed growth due to less moisture
content in top soil. Micro irrigation systems require less electricity as
compared to other systems as it operates at low pressure (2-4 bar). Micro
irrigation (especially, drip irrigation) keeps soil moisture continuously at a
high level near the root zone, and thus, maintains a2 low level of salt
concentration. Therefore, crops under micro irrigation systermn are more
tolerant to saline water. Studies have demonstrated that, it reduces water
consumption on an average by 40-45% (varies from crops to crops). In the
area few farmers are already adopting water saving measuras in their field
(Figure-12.5).
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Figure-12.5: Various demand side measures adopted in Jath Block.

In the block, major water intensive crop is sugarcane (11657 ha) and
grape (6426 ha) and few farmers are adopting water saving measures in
their farms (Figure-12.5), but still others are adopting flooding method of
irmigation (particularly to sugarcane crops) which is consuming ~116.57
mcm of ground water for sugarcane and 57.83 mom for grapes crops
(considering 0.01 MCM/ha for sugarcane and 0.009 MCM/ha for grapes)
(total usage:174.4 MCM).

If drip irrigation method is adoptad for entire crops, then it will save
about 56.86 mcm of water (considering 0.0065 mcm/ha) and with this
additional 8748 ha of land can be brought under assured irrigation or stage
of ground water extraction can be reduced by 11.5 % i.e., from present
63.83 % to 52.35%.

Other Interventions:

Intercropping: Intercropping has two advantages, first, an intercrop may

use resources of light, water, and nutrients more efficiently than single
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crops planted in separate areas, and this can improve yields and income,
Second, crop mixtures frequently have lower pest densities, especially of
insect pests. In the area, as intercrop, sowing of soyabean-cotton,
soyabean-wheat, sorghum-wheat, sugarcane-wheat etc are suggested
(Figure-12.6).

Figure-12.6: Intercropping in the farm.

Successful Stories (The Madgyal Model)

Madgyal village having a population of 10,000 is located at about 22
kms from Jath town, where average land holding varies betwesn 2-50
acres. It is a chalienging task to farmers to make hvelihood dus to 2
reasons, one as it falls under drought prone area and needs for water
management facilities. Due to lack of werk, mest of farmers migrate to
other areas as lahours for crane cutting and other activities. With rough
estimates, about 25,000 people from 25 villages of this taluka migrate for
this type of work annually. Te overcome this, a group of 30 farmers involved
in "paani foundation”™ from the village of Madgyal, village, came together
by farming "Samatha Farmers group” by pooling 25 acres to grow bajra
(pear] millet) and together recorded an unprecedented harvest last season.
Pooling land and doing farming tagether helped these farmers to cut costs

and tackie above twin challenge of water scarcity and farmers" migration to
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the sugar belts of the state. The harvest was three times more than the
national average (12.43 quintal/hectare) and the farmers have bigger goals
for the sowing that begins in June 2023 (Figure-12.7). Modern agricultural
practices that encompass intensive tillage, and judicious use of water and
inputs can improve millet productivity, agriculture experts ogine. Delighted
to have recorded an unprecedented harvest of 41 quintals (one quintal =
100 kifograms) of pear! millet towards the end of 2022, from an acre (0.4
hectares) of land, Vithal Chopde of Madgyal, is in high spirits and has bigger
goals for this season. "We are used to getting, at the most, four to
five pothi (sacks) from an acre, 3 maximum two quintals of bajra. The
unmatched harvest in the last season has been a miracle. I plan to increase

its cultivation to two acres this year,” says Chopde.

Therefore, it is recommended to go for similar approach in the klock.

How a drought-prone village in Maharashtra arained agricultural success with millets

B S Wity Beme w4 6 By JUTT f i“ @E .,--l

Figure-12.7: Farmers from Madgyal, with their produce (pearl millet).

12.2.3 Institutional Measures

Farmers Feed Back: In order to get feedback, 38 feed backs were taken
from farmers, during field traverses and key well establishment (Figure-
12.8). Carrying out this type of activities helps in better understanding of

the field related issues and how to overcome these issues.
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Figure-12.8: Field Hydrogeologists taking Farmers feedback.

Information, Education and Communication (IEC) Activities

Under capacity building, one Public Interaction Programs (PIP) was
conducted on ground water issues and its management practices at
Daflapur village, where 90 participants participated (including women) and
one Tier-1II training program, where 108 participants participated
(including 15 women) at Jath town in collaboration with line department
like Agriculture, GSDA WSD, 1IM with farmers and other representatives
under Rajiv Gandhi National Ground Water Training & Research Institute
(RGNGWT & RI) (Figure-12.9), The PIP programs are dovetailed with
celebrations of Azadi KA Amrit Mahotsav and Missien Life Campaign. They
were trained to measure water levels, rainfall and maintaining record of
water levels in book from. These programmes have helped the general
public to understand the problems more scientifically and likely scenario in

future if such practices of ground water management is continued.
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Figure-12.9: Public Interaction Programs and sharing of reports with
District Administrator (Sangli).

12.2.4 Regulatory measures: It is recommended to implement
following regulatory measures.

+ Maintaining a safe distance of 500 meters from drinking source well
and new well (as per the Maharashtra Groundwater (regulatory for
drinking water Purposes) Act, 1993; Maharashira Act No. XXVIII of
1993).

= During declaration of water scarcity, under section 4 of the above act,
extraction of ground water from well located within 1 km radius
should be stopped with prior notice.
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« Intermittent pumping of bore wells 18 recommended through
regulatory mechanism to avoid the interference of cone of depression
between two productive wells.

« Power supply should be regulated by giving power in 4 hour spells,
two times a day in morning and evening hours by concerned
department so that pumping of bore well is carried out in phased
manner to allow recuperations in an aquifer and increase
sustainability of ground water abstraction structures.

« As 3 mandatory measure, every groundwater user should recharge
rainwater through artificial recharge structures in proportionate to the
extraction.

« In Jath town and rural areas the sewerage line should be constructed
to arrest leaching of nitrate in to ground water.

« A participatory groundwater management (PGWM) approach in
sharing of groundwater and menitering resources on a constant basis
aleng with effective implementation of the existing regulatory
measures.

e Subsidy/incentives on cost involved in sharing of groundwater may
be given to the farmers involved.

= The other measure includes supplementary calcium and phosphorous
rich food to the children in fluoride endemic areas.

+ Creating awareness about safe drinking water habits, side effects of
high fluoride and nitrate rich groundwater, improving oral hygiene

conditions are recommended.
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DETAILS OF WELL INVENTORY, SHALLOW AQUIFER (DUG WELLS)-2023

Annexure-1

5. \I'ﬂ-]age Lat Leng Dia Depth Weatharin Fractures Pre-monscon seasaon [May) ‘Post-mensoon seasan [Nav)

MNo. {m amsl) [m] [m) Degth {m Encountered
{in bal) DTwW EC [ micra- Temp oDTW EC [micro- Temp
(m bg!} |  siemens/cm] [*C} [mbgl] | seimens/cm} [

1 Achleanhz3l 170827 752088 | &E4 3:8 15 ‘B 6.5 131 1812 3.1 11.12 1iB2 278
- Achkanhzil 170928 FR.2239 | 664 is i3 ] | 10.2 3384 27 7.9 2760 282
Z Akkalwsd 17,1748 T3.e343 | 334 B 123 F iZ.Z 430 Fahe] 11.2
4 Alkalyad 17,1408 Fa.e2E48: | 319 0 &8 iD 0
5 Amruthwadi 17.0371 F3.2751 | 689 4.8 e de} 3 8.9 HE | 4585 258 1.E az43 27.5
& Amruzhwad: 170401 T5.ZT52 | 624 4.1 3o 3 10.8 184 33264 25 T.EE 3&8E2 25.8
T Emruthwadi 170323 FR.2734 | BBS B.E 20 4 5 9.55 £TI0 254 B.6 4876 27.3
B Ankaslzg 17Em 734863 | 357 1 B B G %1
ki Anhzlzgi 171323 35,5253 317 4.5 3 4.3 A
10 Ankalzgi 17,1532 53005 | 5 7 10 3.6 ia 1o
11 Enkalz 17027 50417 | Fed Txt 22 B3 3 813 s I | 1 E28 31.1
1 Anksie 17052 ¥a3.0163: | 709 =) 15 8.5 p i 1278 33.7 15 1585: 28.2
i3 Anorsl 17T 3138 | B6i1 23 12 3 63 8ra 35,2 *E5 BEE s
14 AsInT 17,0857 754377 | 54 8.3 B 5 10966 20 2.5 i3 26
13 Scangi Turk 15958 F5.40987 | 550 15 .2 7125 39.4 2.4 1550 26
18 Azzngh Turk 16,9935 758085 | 333 15 o8 2528 2.5 E.F
1y Assngl Turk 16,952 T4 S64 12 4,25 2574 33.8 &2
1) Ev=ndhi 172136 TF3.206L | 378 19.3 20 2 6.1 B2 =56 327 E.9E F22 LG
19 Rwandh 17.220% T3 037 572 2.8 12 5 B2 7.8 1394 20 £.5 1201 284
it Bagshead 171984 FiA454 | 553 4.3 15 ] 5.1 L LS L] 263 6.2 1862 29.8
21 Baoghwadi 17.2017 31503 | 552 =2 20 s ] Bi 10.2 B72B 28 762 2107 318
22 Bagewadl 17,9762 73,1337 | 628 B2 14 -] 6.3 3.6 478 31 B2 436 ZE.2
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5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} [m bgl] | seimens/cm} {=C)

23 Bagawadl 170758 F5i24 638 4.35 10 9.3 3.1 ore 321 236 B2E 26.8
14 Bai 17,0253 5018 | 725 4.2 10.3 5.3 Mot ==&n B4 1309 358 3.1 128 28.3
23 Baj i7.0=7 T3.0753 | 729 B 183 12:8 [ior ==&n i2:8 B11 30.7 3.3 T 6.3
b Baigaan 17,1535 Fa.El45 | 483 9 10 2.9 T2 138E 0.8 B.4 2197
27 Banzli 17.1467 F5.71i34 | B2E 4.2 iz 3 8 &2 ii34 28,5 5.8 1080 25.8
28 Banzli 17,1214 F53138 | 637 Bl 18 = 5.8 710 30.8 2,65 792 30.1
29 Banal| 17.1428 Fh2133 | 636 318 14 3 7a B35 524 1.2 ] 115 5.1
o Bansh 17,2413 731539 | G4b b= 18 ] 32 B35 6.8 9 243 28:3
Fi Beigndg 17:1722 F3.5842 284 g &.8 3 1228 29.4 6.3 6485
a2 Belunki 17.03%5 T5.89059 | 733 3.5 123 4.5 Mot ==en 4.8 710 323 3.25 &8 27.7
33 Belnkl 17,0355 750825 | F2u 15:5 4.3 B85 783 253 gid 523 273
4 Beyvanur 17,2043 FE433 | 573 4.3 12 4.3 2244 32 §5,18 1682 292
3 ] Bhivargi 17. 0882 Ta, 53622 | 585 i3 7 10 = T3
35 Bhieargm 17,0625 Fa.5233 336 4] 253 -] 25,3 253
¥ Bllur 16.9357 TR1677 | 719 13.5 23 252 &5 1151 25.1 <45 1236 2E.8
38 Bilur 16.9538 751554 | 7T 15:5 4.3 o8 g75 32 8.5 9ES a1
39 Bitur 16,9644 ¥3:18 T3z 143 7.3 bE1] 795 30.7 1.5 T58 7.8
af Bilur 1532548 73,1891 T4R.31 B3 T2 4 8948 30.7 2:3 738 Z28:3
41 Einia_| 1708955 F5A005 B3 3.4 12 B g8 B 308 20.4 7.38 1180 263
43 Birnal 170924 FE497 | 610 Bl 12 3 b7 71 1572 E il | 2.8 1311 73
43 Bargi Khiurd 17.135E 755831 521 - b 7.3 ] g
e Baorg: Kihurg 17,1368 73,5931 529 B i B9 bE1] o
45 D=falaper 17.006% TF3E7Ir | 72493 3 12,85 Mot s=en Mot s=en 4:33 340 556 3.3 ga2 24.3
25 Dafziznur 15,5952 TI.o44s8 | E50 53 153 6.3 7.2 332 2.4 1.3 638 9.8
47 Dafalizpur 16986 F5.0474 | 6BEA B 12 7.8 Not ==en 78 BTl 329 6.3 ThI 313

Aguifer Manogermsnt Plan of Joo Block, Songoi! (istrict, Mfoferasivtra




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | seimens/cm} {=C)
44 Dafalizpur 159731 FIG712: | FB5 4.3 B.3 0.3 0.5-3.8 3.35 B19 31.% 3.1 Fii1i 8.9
458 Dafzlapur 17.015E 75048 Fil g 144 23 11.7 553 a0.3 1.3 1376 301
54 Dsialapur i6. 9913 ¥3.0379 | 650 B 133 B.5 £3 E20 3= 7.7 937 7.8
31 Oatzizgur 16,9857 Fa23iF¥ | &79 ] 153 2.3 E5.3 25933 3.3 B.43 3712 28.9
32 Darbachivadi 17,0305 F§.a233 | 587 i3 7 A350 30 T.E 2480 23
53 Darbschiwsdi 17033 Fo.4229 | 558 15 5.2 1z 2176 30 1]
34 Darikachivadi 170318 Fh4dge: | 374 10 T3 5 2070 30 T4 1828 25
53 Drsrhagechi 178335 T3.4216 | 3B4 =5 b=} 2 E 1380 8 Tidd 1812 8
55 Dzrib=dacni 170431 F3.4078 373 4.8 15 4 9.2 3988 28 B2 4027 8.4
57 Daribadachi 17.0214 75,4537 | 5B4 1o 2.5 1882 28:1 £.86
58 Darbadach 17,0191 75.4587 | 354 0.8 [ 1582 32.2 a2
39 Dartkonur 170223 F5.3822 | 577 73 10 3 7.1 B.18 2037 22 B.28 1830 272
G0 Drsrikonur 17.836 73,3783 | 557 4.3 12 2 T.E B.Z 1154 314 .39 1CEE ZE:B
=38 Dankanur 170228 Fa.2r7g8 | &03 G2 12 3 Tl Bl 1000 319 Tos 1oLis 262
[ ] D=unal 17.003 F5.2538 | 637 13 12.& 3278 353 11.2 e o 32
&3 Deyrzl 17.0018 7521554 | Ti0 1% ins 1951 258 4.8
4 Dhayvadikad 17,2198 T3.0703: | 649 3.2 i 3 2.3 1898 31.2 1.6 1607 ar
&3 Dhavsdwad 17,1194 T3.E/3 | 625 E.d 1z 3 T2 4:1 1548 318 62 e Z23.3
&6 Dhullzre=di 169669 F5,3062 530 15 14,65 1722 F1.3 4.3
&3 Dot 170813 Fiog3s | 661 3.1 12 2.1 B 3.2 1362 31.8 2.2 262 26.8
&8 Dl 17,0883 F5aise | 674 < 11.E 4 E a1 £58 293 2:98 438 289
&9 Bhondi 169274 ¥3.80953 [ 5] 3 123 4.5 9.7 16843 28.7 5.5 1953 28.3
[ Elrundi 15,5261 73,1078 | 653 [ 3.3 13.3 22.3 1011 30.6 183 BYZ o {4
7l Chaoleshiwar 17,1248 75,3115 | 634 T2 35 < 766 Z0 = £34 25
2 Girgaoe 17.084% F5.e387 | 553 12 12 7 i8.& 782 258 9.9
Aguifer Munogement Fan.of koch Sicok Sangel Ditrict, Mohorior iii




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | seimens/cm} {=C)
3 Girgaoe 17.0867 FIe385 | 361 i 15 B 12.2 232 269 111
74 Galeshiwar 17,1463 753182 | en2 28 i R1] 2 E i1 1520 283 4.1 2158 259
FiE] GoiEsTiwar i7y1211 F.3E55: | 6320 31 12 3 F:d B 30.3 3.03 - [ 28.2
Fi] Guddepur 17.086 Fa.402F | 594 i& B.2 i4 7ES 20 i 310 23
77 Bugwad i&.868 F5.1455 | 678 E 03 B.5 Hot ==en 9.5 B34 30.8 7.3 631 33
Fii: Gulgngal 169537 F5:.3491 548 9 8.4 B34 31.9
73 Gulvaachi 17.1725 FH.0H2F | &GOl 4.3 12 3 3.7 E.1 1214 324 5.88 1180 316
0 H=Hi 17,2174 3.5 304 1 0 E.3 10 10
51 EE 17,2028 73.5995 485 2 B3 7.4 6.8 a0z 302 5.3
a2 H=Hi 17.185& Fa.5851 | 512 = 12 4.3 12 13
B3 Hivre 17. 1006 5399 | 651 2.4 12 k] 36 1ig4 2.3 2.6 1307 272
B4 Hiwre 171 FI.ORIT | 847 bV 12 s ] 3.28 348 323 3.3 501 267
. ] Izdrabobizd 17.2206 T3.4306 | 331 3 B E 1458 I8 Tid
g5 Jedr=toblsd 17223 Fa.q379 | 332 3 3 7 3
- ¥ Tadrshoblad 17,241 T5.4487 | 344 e de} 5.2 L& 151
B8 Jalval Kh 1699438 538473 | 573 i8 6.& 7.8 1361 25
a9 Isiyal Kn 16,9968 73.4433 | 566 18 16.4 2954 Ty 12:45 1450 31
0 Ist 1n0E22 Ta. 228 | 749 TExi2 153 1,3 1.8-3.8 3.3 4F48 31.3 4.3 JCBE 30,3
51 lat 17,0355 F5. 2158 FETS 12 183 £.35 i1,B 871 332 1523 1 223
92 Firgys! 1659578 FEA107 | H5 E 189 4.3 4.511.8 14.9 1G24 30.4 5.23 1eBE 7.2
93 Kaganar i16.987 755504 | 574 e §.85 1314 35:2 1043 1656
4 kaganan 16,9973 73.3453 | 542 23 16.25 1374 F3:2 6.43
93 Kanath 17861 731427 | 7R3 B 0 3.33 Mot ===n 333 1143 30.3 1.3 1013 Zr.2
35 Har=izngl 1711F 75,3016 | Tob B3 =] 4.3 Be1 Z0 - aov 25
57 ¥arsjgaon 171184 F5:.5748 | 457 i 15 &.8 ] Brba 32.4 T3 4653
Aguifer Monogement Plan of Foth Biaok, Songail Ditrict, Mohoroshoro i




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} [m bgl] | seimens/cm} {=C)
94 ¥arsjgaon 171152 F5:.3F737 | 498 18.2 s [ ] 12337 30.4 532 S53F
99 Karzjmagl 17,1053 753932 | 651 Bl i R1] 1 3.1 T.B 2g82 28 B.2E riag 258
oG karzmag 17,1314 733843 | 663 3.4 1 s 2.8 =8 5329 274 2.3 Saer 29.2
i Karew=di 170028 Fa.e301 | 348 18 E.45 7o 3.3 4.3
102 Karewsdl 170074 F3.B212 | 555 i3 10.8 S04 319
103 ¥arewmad 169580 Fe438. | 589 15 B2 483 28:1
104 Kaslngwad: 17.1823 R4t 362 4.1 12 3 & =18 1310 252 T4 5220 25.4
103 Khadnzl 17.e254 73463 45 i8 12.45 2332 I3 10,65
106 Hhamrzo 17,1265 F3.351 B33 i3 & B3 1578 30 B 707 27
107 Khairze 17,2187 T5.351E | 344 7.8 £.1 5 F&7 30 5 oo0 7
168 Hhaizti 17.015E 51317 | 7e4.87 1% 0.1 B.1-55 5.9 529 3.2 2.8 E03 24.2
105 Khafari 170003 517248 | 739 25 123 ¥ 1533 i3 432 288 15 40 283
Lo Ehande=] 17.028% T3.4733. | 334 i8 16,36 3010 323 134 F433 31
111 Khandnz| 17,0305 Fa.2784: | 330 20 15,2 22 A5 174 3120 27
112 Halgir 17.10=3 75.3252 | 670 8.7 12 1 6.5 71 1503 283 B.72 1280 25
13 Knlgir 17.1051 75.3338 | 657 31 12 1 E 6.3 2828 283 5.8 3577 251
11i% Haign 17.1011 73.3435 | 6B63 53 6.4 T3 1440 48 7 1550 a5
113 Kentya Boblad | 16,9598 T3.E4q88 | 363 iz 10.& BET o
11% Epnty= E_.u]:ﬂal:: 170111 To.e45s =] 13 12.6 e 233
117 Kantyz Bablad 1595592 F5e516 | 6ES 1o 9
1ig Wo=ari 17,1523 751248 | 583 4.3 iR1] 3.3 1.08 1ip4 324 102 1060 2.2
119 fosan i7 182 ¥3:1335: | 580 B2 15 ) L6 1214 31.3 1.5 LiFrd § 28.7
12a Kudnur 15,3617 3353 | 679 b 12 B3 11 2865 1.3 T 2525 %8
izt Mirdnur 15,5003 58307 | 671 T 152 B3 4 Na: szmmls 0.73 6E3T 288
tsk=n
KHulalwadi 17.1482 T5.4807F | =53 8 Z0 T 136 bz 8.4 135
Aguier Manogement Plan of Joth Block, Songol Bistrice, Manarositrg v




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} [m bgl] | seimens/cm} {=C)
123 KulaTwadi 17.13331 F3.4538 | 5891 g 7.4 8.5 592 31.4 732
124 Kumbhart 17,1052 5arhs | 617 2% 12 2 7 5.2 1354 3.1 3:9 1025 2587
15 umbhan 17,1098 T3:1173 | B14 | 12 3 3.6 .3 1200 3z 3.38 o4z 28.2
125 Lalcdeswead) 17,1732 Fa.21%8 | 538 3 3 4.3 BaD 0.4 3.8
127 Labd=wad 171743 FF.a283. | 552 & 4.9 5 562 30 5 455 2E
28 Lawzngs 17.0554 F5.e417 | IR0 6.3 53 5.4 524 28:2 2.3
125 iavangs 170578 FRB3TE | DAD 3 B 7.6 3.2 B68 29.9 2.5
130 Lohsgagn 17287 TEi33 | 532 3l 0 3 T B.Z 1850 Fa | 3.3 598 28,7
131 Lohagaan 17,2484 TFa.I142 333 2.8 12 4 6 6.3 3120 323 2.33 1292 287
32 Madgysl 17.132¢ T5.211E | 60& 11 & B 2087 30 B.E 1115 7
123 Maith=l 17,1433 753855 | 589 B 1.8 &2 E52 30 2:9 B42 27
134 Manik bzl 17,1094 FR.E236: | 537 2 36 5.6 bt 5.6
135 Mendhegin 15955 73,2398 | 747 iz 11.Z 1an= 30.8 5.8
i35 Mendhagin 159321 Fa.2349 | 742 23 B.& 1w5 314 B2
137 Mirgwad 15,5824 FR.1255 | 757 53 123 0.5 0.73.2 5. 307 30.7 5.6 432 28.5
138 Maldhzswadi 17.158& F5.1e52 | 8363 2.2 144 k] 11.1 18:8 1508 328 B9 I2hT. 30.2
139 Morssg 17,2018 F3.6857 | 513 %] 7.3 T3 %]
148 Marbag 178566 T3.5088 | 549 7 T 7 7
141 Mot=wadi 17.00%5 F5.5243 47 23 18.4 1252 5.2 T2 1545
142 Muchandi 159821 F5:335 E54 13.8 18.2 1658 333 53
143 Mucksndi 16,9833 753385 | &850 | 6.3 2.2
144 Mochsndi i6. 9828 T3.3372: | 632 I3 £3.2 1963 58
143 Muchandi 15,5875 fa.3301 539 iz B 2182 31.2 9.4
145 Murchand 16,5753 53386 | 613 iz 10,33 2136 323 o8 2512 31
147 Murchand 17.0061 F5:35928 | eB2 18 152 138 1360 28
Aguifer Monogement Plan of Foth Biaok, Songail Ditrict, Mohoroshoro Vi




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)
Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | seimens/cm} {=C)

148 Mzvzlwadi 17.2204 F5.6867 | 080 3.6 12 7.8 18648 32 3.4 Bin 204
14% Nigadl Budnik 17.2282 73.5154 | 541 Z Fi 5.8 2872 29 = 1652
150 Megad) Budruk i7.2423 ¥5.5302 303 30 ] 1 4 B

1
131 Meg=d) ¥h 17,1197 ¥3.2713 [ 4.7 8.5 6.2 T Jaz 30 4.8 611 23
i52 hiigani Kh 17,1314 73.1661 B30 3.5 14 3 g E.58 B03 283 | Bi2 2T
133 Wigani Kk 17.1263 FI.REIR EED 74 15 2 e | 773 27 12.1 1085 27.8
134 Niganikh 17.106% F5Fro5 4 9.8 15 3 118 1531 281 o328 1BES 286
153 Pandhansad] i7.007& FE 4724 579 12 7.2 BB3 35:3
136 Pandherwad) 17.0409 73,5083 322 ol 18,25 1756 I24 154 1343 3
i37 Pandozan 17.044 F3.53175 318 <3 T.24 1468 32 2.5 1374 31
158 Pr==pur 17.14E8 T5.1458 615 3.1 12 3 3 7.8 1202 3.2 2.5 a2& 28
154 Pratapur 171478 Fub7ed | 620 151 15 3 e 6 8 1230 E ) 238 80 262
160 Raibadwiviadi 17.1058 Fa:4258 &4 9.5 4.2 B.3 319 30 54 F1B 28
LE1 Rempar 17.8451 73,188 g 182 10 10-13.3 13.F B3l 5.4 9,33 T2 23.3
162 Revalgundwed | 169812 F3.5023 [ 1) 18 L5.24 G428 28.1 148 TS 285

i
163 Revalgundwed | 169803 Fa.502 E80 23.33 Jid B74E 3.2 51 1718 27

i
led Revalgundwed | 169813 Fa. 5032 ] 24 4.5 49035 28.1 1723 3132 29

i
1E3 Revalgundwed | 169771 Fa. X835 B85 30 24.6 20.%

1
166 Reynal 17.17132 F3.1774 596 o*g b 1n] 4 .45 TESE 332 1.9 F202 236
167 Revnai 17.1208 T5.1788 EBE 3.1 12 £.3 ] B Eg22 273 5.92 412 278
168 Selekan 17.6333 75.2864 | 574 3.1 20 5 4.9 78 £33 17.5 6336 7.2

:Pztchapur
189 Selekan 17.0237 75.2598 | &B9 [ 20 3 3 1:3 FI6S 28 2:92 B232 273

:Pztchapur
170 Selekar 1704248 75.3034 | &84 4.8 20 3 14.2 117% 285

Patchagur
171 Selmzlgewzadi i6.980E 751331 T 3 15 Mzt ==2n fat ==&n B9 BoF 32.3 5.6 552 285
ra Saimalgewadi i6.9562 F5.1458 723 -4 125 B.5 5 s 339 4.5

Aquifer Manogement Fion of joth Biock, Songal Disricr, Mahorosirrg wii




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} [m bgl] | seimens/cm} {=C)
ir3 Cankh 17.05%3 53214 | 538 B o < 8.4 F9 4408
173 Sankh 17.0BEE 75504 330 1o 12 lire=d B 572 0.1 F25
1¥5 Sanmaci 17,1242 ¥3.3418 | 631 B2 13 s 6 B2 1644 28.6 5.26 1328 294
g -] S=nmadi 17,1444 F3.3287 | 614 -5 4 12 2 63 342 29,7 325 b)) 28.2
177 Sanmadi 17.1435 F5.3412 | 599 b 7 Fi BTO 30 4.8 884 23
i’e Shedyal 170282 53297 | 656 4.1 20 3 7.8 2.1 43 30.6 9.92 [E] 29.1
iy ) Ehedyal 17.047% FR 311 B33 BL 20 2 16 10:18 2544 s B.98 ISED 7.6
E: 1 7] Shedyal 170853 73,3261 5T E.dl 12 3 Bl 4352 P 4.1 4231 26,7
j1:31 Ei'l.-E'g_Ell:lfl 17.1563 F31383 371 5.7 20 2 3.3 6.3 1848 302 4,58 1840 281
1832 Shegaca 17.1581 T5.1635 | 578 108 15 4 3.8 33832 3.2 4,28 28&0 7.2
1e3 .Eh alkziizdl 16,5548 750738 | 686 1iwit 13.5 23 12.3 7oL 30.8 11.5 1556 258
184 'Efrt:;it;hlad| 169555 F5.0887 | 657 155 4.3 2.6 B3o 31.9 7.4 2B.5 28.6
185 ‘I.:';r:{:!:;‘ll‘::l'n'nlth 17,0078 F5:3865 | 582 1= 10.5 B96 I2.7 g4 1861 30
1BE Sindar 16,863 FR.2152 | F4Q 12,5 1.5 1.5-8.5 B.3 1g51 289 2.5 1148 255
87 Sindyr. 158471 Ta.2138 | TU7 0 4 Nat seen 4 1143 323 8 1333 i
LBE Singannalli 17,2265 FadmZt | 342 =] 135 3 7 e 4745 27 2.95 420 281
189 Bingm=pur 15,9454 T5.0342 | BE4 5 12.5 B3 773 2357 33.4 43 E28E. 27.6
bl 5] Sanalal 17,2531 5.e411 &332 g 15 T.2 11.E 1136 253 9.8
191 Sonaigi 17.2533 FR.e4Z4 | 4535 i 13 B.3 i3 15
im2 Sonysl 17,1552 T3.445 3b2 135 T 3.3 T 8 4.6
193 Boradi 17,0338 F5.3508 383 1% £3 B 731 20 -] 22 27
154 Bordi 170621 F5:3855 | 601 3.1 11 3 9.1 924 2q B3 1191 2.4
143 Suslzd 17,2228 758387 | 486 i 15 7.3 13 4
1596 Tikandi 17,0337 Fa.5673 | 309 18 i7.2 1080 3537 543
57 Tikandi 105 =Ty i 524 B =T 516 5.3 =3
Agufer Manggement Plan of Joth Sock, Sepgalf Detrict, Mahorozhtog wiii




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | seimens/cm} {=C)
198 Tiky=! 170641 75.431 553 g9 5.3 3 100 30 1 1222 26
1595 Tippehzil 17,0958 751807 | &15 X8 15 2 I.5 11.2 2048 29 7.3 1872 285
200 Tipoehail 170977 ¥3:.1774 | 610 4.3 i s 2.3 Zaig da.3 15 2280 26.8
201 Tanewadi 17:187¢ Fa.z48L | 373 0.3 6.3 D2 1588 20 B.E 1387 28
2 Ugzd! 17.1544 F5.aoE2 | 3440 B iz 8 12 13
203 Ugad! 17.2027 53037 | 543 5 5 ] 5
04 Urmadi 17257 33911 3810 15 B i3 15
2035 Urmiadi 17263 73,593 44 E 13 B2 11,3 SHE 8 5.5 42T
211 Umadi 17,2522 FI.8127F 278 15 18 E.Z2 1B 18
7 UryEr=ni 169263 F5.2458 | 687 2% 8 13433 338 B.E
208 Umzrami i6.5018 752511 705 24 22.4 L 5.2 20.5
205 UtwacE 16.9771 FhZER4 | B53 iB8 176 2087 .2 72
Zio Wairawas 15315 73,1427 | 6BY B 1] 0.z 0. 2-L.6E2 LaZE 26T 334 1.3 1504 258
211 Vitzalwadi 17,2637 Fa.2746 | 504 24 &.7 24 24
212 Viczdwadl 17,2EE8 75.3534 | 494 7 21 T.2 12 2332 322 B.82 H2F
212 W=l 17.1528 752534 | 638 X8 15 ] E3 BAF TF48 25 .12 740 a8
Iis wata| 17.1381 ¥3.2533: | 636 7 15 ) 7.B B.26 734 a2:3 7.6 746 28.6
Zi5 Waisithing) 172076 3. 1117 | 538 23 Z0 3 7B 5.8 1338 rr B35 1286235 T2
218 Waisichindi 172058 T 114+ 353 B.1 10 i 738 F1.3 2,6 it 3
217 Walsarg 17071 F5:3518 | 731 ig.11 153 3.1 3.1-F.3 75 1603 23 2.1 1689 26,2
2is WzEang 17.0723 5318w | 743 10,11 15.5 B.E3 Moz ==an .85 IF12 258 7.6 2568 30
219 Wwaissng 17,0563 73.3853 | 748 [ 15 4.4 [ioz ==&0 =4 E943 28.6 3.3 FI31 arz
220 Washan 170345 T3, 1532 | Fid b= 5 4 12 36 Mot ==en 3.6 1186 321 L3 7ig 26,2
31 Waspeth 171191 T5.37E6 | 648 &£.5 £48 2.8 553 28 i 478 b
X3z Weldar 169929 F31985 | 791 9 53 Mot zeen 5.2 396 322 3.1 573 237
Aguifer Momogement Fan of farh Slock, Songail Districe, Maboroshern ]




5. Village Lat Long RL Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)
Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC [{mioo- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | seimens/cm} {=C)
23 Yeldar 169887 F31858 Fit: 1135 15.9 5.23 5.256.7 [ 1273 3235 4.37 1443 229
24 Yeldari 16.985%4 F5.1B8583 FEO 2% 12.5 Mt =220 MNaz ==an g.44 11EH 308 ‘5.3 1595 263
125 Wel 17.1961 FI.3i83 573 = 6.2 6.3 1T 30 5.6 1260 a6
256 Yeha 17,2013 F3.2133 334 <3 &.5 3.4 1735 30 5 12835 25

Aguifer Management Plan of o Block, Sargodi District. Mohorosirg X




DETAILS OF WELL INVENTORY, DEEPER AQUIFER (BORE WELLS)-2023

Annexure-I1

5. "n'ﬂ-lag-e Lat Long Dia Depth Weathering Fractures Pre-monsoon season [May) Post-monsson season (Moy)

No. [(mi amsl)| [m) {m) Eepth (m) Encountersd
{m hgl) oDTW EC {micyo- Temp DTW EC {micro- Temp
fm _bat) siemens/ cm) (*C} [mbgl] | siemensfcm}) ("C}
L Achkanhaili 17.17ED T5.3810 | 3EE 114 51 528 30 1133 25
2 Achlcanhzill 17095 F5.2233 | 66O BLEF 16e = 9.1 4582 28 7,82 4425 286
3 Achkanhzi 17.0943 FR.aE231 BT D.t7 100 7 &0 308 FIB2 268 268 31e0 2732
4 Achkanhzli 170533 Ta.2i3 EE4 [ 5 ¥} 100 7 25,45 3158 5.6 236 2680 ZEB
2 Akkaiwaal 17,1285 Fa.e2E9 | 339 210 02 870 25.2 ooE
E Alkglwed 17.13£35 T3.62535 | 324 E.E 20 20i7 283 285 120
F Amruzhiadi 170363 752664 | 6587 1 9 i 180 5 20 iz 3521 28 28.62 Jo1g 281
-] Emruthwadi 170373 FREFS BES D.t7 10 s ] il 40.8 A0EE 28 358 3E26 25.8
5 Emmuthwadi 1nnssT Ta2744: | 696 [ 5 ¥} B3 Fl 540 35.% 146 5 %6 16ET Ir3
10 Anl=lzgi 17,1203 F5Aa532 356 &0 2.6 B24 304 0.1
11 Ankzlzgi 17.1225 T5.308 525 156 70 2258 282 ’_'1.1.2
12 Enkalzgi 17.108 754068 | 550 165 57 =1 28.5 514
i3 Anksie i7.0=2] 73.8233 717 B.i7 50 11.4 1043 31.3 6.3 385 28.5
14 Antral 157 Ta.Zi66 | Bl1 [+ 5 ¥} B0 Fl 20 15,2 1060 I8 1338 g5 ZE:3
%1 Arrzl 174703 T3 2174 Bis E.17 g=11] 5 22 26,8 920 304 21.9 a2 Fa- -
1E Szangh 17.0843 F5.4377 | 594 137 B3s E ) J4E 25
17 Ev=ndhi 17.2134 752061 574 1 9 i 80 fis ] 23 175 £58 308 15.2 478 286
id Av=ndii 17,2184 033 | 53 B.17 124 & £ FER 1006 236 21.B SHO 28.3
9 Ev=ndhi 17,2202 F3.I1035 578 115 ) ap 3 20 21.2 13143 33.5 136 1105 262
20 Avzndhy 17.2204 54015 | 54 G127 &G 5 2 20.5 133¢ £ i85 210 1.8
& Bagzhwad 171967 F51349 | 578 BLEF &0 3 Elv) 4 B370 27 28.9 3157 30.3
Aguifer Manogement Fian of Jath Slack, Songail District, Makgroshem ol




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)
22 Bagshead 171973 FA473 | 555 BLEF 106 2 33 282 232 23 278 25.61 3.8
Z3 Bagswadl 17,0733 751245 | 638 1 9 i ED ] iB.= 1200 251 1H.2 985 287
24 Bagewsad) 17.0724 731242 | 643 Bii7 BQ 3 pE | 630 31.3 12,32 REd 29.2
23 Bag 17,0448 Faae2t | TiE ] 120 L.72 531 29.8 151 iooe 284
5 Baj 17,0478 FI.8H47 | T19 017 42.3 4. 58 EOi 28:8 31 BT2 28.5
= Baj 170277 F5.x6BE8. | 637 EuES &0 7.25 Mo sampl= 7 1151 i3
1=kian :

28 Bslgeon 17.1925 Fe036 | 311 75 a9 B0 236 I352 azg2
29 Balgaon 17,1917 FR.A034 | 511 180 E= 2120 30 B1.7 SHET
o Bansh 17,1465 ToEL13 | 6dl 017 &0 4 183 1ip= 2.2 1538 538 3.3
31 Basarg) 16,8997 FadBst | Fisal F ] 156 2583 oTe 354 23.8 mre 278
a2 Belondgl 17.1748 75.5854 | 487 i8¢ 34 4370 288 252 2585
33 Belorild 17,0355 F50829 | 728 EuES hinicd T F Bed 239 B3 58 30.2
4 Bevanur 172173 F5.0697F | 3Rz 017 BEO 8.5 558 s 228 562 3
3 ] Bhivargi 17,955 73,3833 | 334 135 &2 25T 31.4 381 2761
35 Bhieargm 17,0768 Fa.581% | 325 133 62 2888 0.5 .2
¥ Bllur 165.94R7 T5.178 Tk 017 30 12.9 1280 3.2 843 1180 288
38 Bilur 16,9533 F5a3894 | 71T 19 = 150 100 1235 355 25.5 1181 277
39 BiEmal| i7.0978 ¥3.1514. | 687 B 118 ] 28.2 3610 31.2 42,82 232 7.4
40 Borg: Khurd 17,1381 o582 | 51 185 T 3334 82 BOE 1938
41 Borgi Khiug 1741378 F3,58869 451 25 o8 4840 g2 o123 ShS
43 Borgi Khurd 17,1366 F5:.538964 | 313 586 &7 158 239 80.7
43 Dafzlapur 17,0004 FFiras F21.83 1 9 e 1oa 101 BES 28:7 B.5 B&S 27.3
e Dsialapur i7.0z0s F3.1063: | 748 Bii3 106 i 43 33:4 113 a0z 8.9
45 Dnbachivsd) 17833 T3.4229 | 578 30 2138 0 ORY
L5 Daribadachi 17.0201 T5.2106 557 15 ) 180 3 48 372 G974 FZ F318 1035 27

Aguifer Morogement Pihan.‘ﬂrﬁ Biock, Songull Districe, Mohorositn

xti




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)
47 Dartkemur 170274 53702 | 883 B.E7 16e < 38 28.18 1401 32 2326 1160 281
43 Darikanur 170222 537 E17 1 9 i BO 4 23.8 5940 28 218 E82 25
45 Dartjonur 170213 T.3707 | 617 B.17 206 ] 56.2 845 32 /2,72 [ELs 28.6
50 Deynal 17.0223 F3.ZR7L | TO9 3¢ 2835 1993 0.2 23.8 LES0 284
51 Deunal i7.015E FE.2828 | TOS 135 8.2 3510 3.2 24.3 IEas 28:7
32 Deynat 17.0143 F52389 | 617 132G 31.24 1300 20.1 2226 1756 30.1
23 Devnz! 170028 Fh2a47 | 705 244 32,43 1447 289 23.5
54 Dhavadwad 17,115 T3E7I6 | 625 017 50 4 i 1047 0.7 138 gk - ZB.7
33 Dhavadw=di 17,1195 R %) 138 o) 2g 4 20 20.B 14 31 1862 1020 28.9
36 Dhull=rvadi 16,9587 FR.3071 | 562 12z 30 g1i0 321 3.5 %35 31
57 Dl 170861 T4.9977 | 651 1 i &0 4 26 208 1345 1.2 1BE 1378 278
4 Dl 17.075% F4.9988 | 663 D.t7 B0 4 284 11E8 2.3 25 687 283
59 Dprli 170734 749971 684 [ 5 ¥} 100 3 20 .3 1208 1.7 2.8 B1i Z28:3
=t Eloandi 15,9288 Fa.1125: | Tea M 30 g 741 3.8 28:3 =T 28.3
&1 Ehundi 15,9223 FR.iDoF | 689 017 13G 108 2334 3.8 B3.3 £l 7.3
&2 Ekund: 16,9381 F5aouge | Fpd 19 = 00 100 4E8 2.4 0.2 48= 3.2
B3 Ghaleshwae 17,1458 ¥3.31319 | 669 b= &675 30 B09 23
=] Giro3en 17,1022 T3.B508 | 532 135 B2 1392 314 T3
63 Goleshurar 171455 F5.314 EO7 B.17 200 3 a2k 1485 23 28.& 1280 263
1511 Gugdad 16,9947 R T GE3 EuES 346 31 Ba2 333 26,3 11E9 278
&7 Gulgnial 17.0269 750488 | 580 200 32.8 325 319 343
=4 Gulgeunial 17027 73.686 563 aed i1z TEA s g.4
&9 Guivanchi 17728 T3eadE | 357 [+ 5 ¥} B0 3 22 18,z 1210 I8 7.8 13652 5.2
T Guleanchi 171714 TS.0753 | 585 B.i7 TG & 28 7.5 1738 £ 3 1586 201 28
i Hivre 17.100% FI.e579 | 647 BLEF 106 ] 26 0.2 7B 338 3.6 Bis 52
Agquifer Manogement Fion of Joth Siock, Sangal Dstrice. Mohorozhim wiii




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)

2 Hivre 17.1003 Fe3e3 | 654 BLEF 156 B 50 238 750 30 19.8 &R0 4.8
73 Jadraboblzd 17,2024 754232 | 8363 e 34 Foa 28,4 28:3
74 Izorabablad 17,241 T3.4487 | 327 250 FEI}E 1847 5.8 58:5
73 Jat 170457 FI.2L74: | T14.1B ] hiei) 333 1% 315 4.3 g98 28.%
74 Izt 17.07e8 7.5 2678 0135 250 36.4 2038 3.3 B3 1738 281
LES Jat 170533 F2571 TEL.OE EuES 167 B5 2743 238 353
74 Hrgys! 16.957F FRI062 | Flo 017 50 7.5 1163 0.8 = 1085 274
[ Kagsran 18,375 73,0318 | 538 185 45,549 746 335 45.5 BIF ZB
g0 Kagsnari 17.0035 T3.345 481 100 323 2747 3.7 29:4 1340 27
Bi Haniknogr 17.1654 75,3524 | SEi 51 T3 30 BE7 2E
B2 Kamhi 17,08 751441 E43 19 = 1oa B.TS EOD k: i 7.6 578 31.3
B3 Kamthi i7.0575 31278 | 731 D.t5 120 5.52 1072 33.3 45 985 285
B4 Kaath 170505 73,1476 | 531 [+ 5 ] 106 H.3 FEZ ST 2.8 B3& 28,3
B3 kargizngi 17,112 Fa.F015 | Tos 30 3168 28 FLTF 27
1 Karsjoson 17.1373 T5.3442 | 317 186 112 1122 28.7 1082.5 3928
B Karsjgson 17,1303 755715 | 0= 135 24 2382 0.4 2.2
a4 karzmag 17,109 73.26883 | 667 B.37 70 ) 36 Ba53 289 44,52 Je4l 31
B9 Karainag 17,1087 73,3084 | 669 017 125 3 &2 1514 a4 35.5 1760 I6:2
G Farsinagi 17A274 T334 B33 15 &) &0 3 6.1 324 Fi1 2421 3A32 263
91 ¥arsinagl 171113 F5:.301 1551 BLEF 11e 3 an.ge £138 2q 29.6 3621 28.2
=2 Karewsdl 170083 758153 | 555 1Ba 28.4 1460 7.3 275 137 28
93 KarEwad 170131 ¥3.3176. | 558 203 2764 1122 a3 3na
G4 Karewsd) Tk 170221 30573 | 236 285 ab 136 40.9 B2 1243 Fa |
33 Heslingwad 17,1857 54359 | 354 B.i7 &0 £ 20 138 1407 4.7 13.7F 1247 267
95 #aslingwads 17.1803 FsA4dg | 385 BLEF 106 ] 22 23.5 3132 2r.g 19.1 2862 28.7F

Aquifer Monmogement Pon of doth Bleck, Sanguli Tsrict, Mohoroshto
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5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)

57 Khadral 17,0143 F5.4BE5 | 522 206 50 1340 31.7 33.4 1750 30
58 Khairzs 17212 75.34% 357 50 34 1639 30 B35 28
99 fhalan i7.0087 ¥3:1304 | 738 Biis 130 ] 8ia 433 3.3 957 7.3
oo Khalati 16,9983 F3a249 | 747 ] Bo [ =1 0.2 33 432 28.3
101 ¥handnal 17,0291 F5.4778 | 453 oo 30 536 33.7 738 gi1s 25
i ] Khandnal 17.03592 F5.4866 | 52E 28 22.24 4350 31.2 122 43232 33
133 Khiiarwadi 18941% Fhaa9s: | 733 015 15 25,58 B36 322 T3 B85 289
o4 KEhilerwadi 15.9415 73,1362 | Ta1 [+ 5 ] 130 26.% 14 31.3 1.3 573 323
o3 Hhoianmwad: 16,9485 T3.F442 iz 200 22,42 1936 372 254 1980 204
106 Khaojanwadl 16 OL2E F5.248 TS i8¢ 27.54 5072 2.2 23,36 1765 2.2
157 Khojanwad: 16,5429 72362 | 712 2B60 Lo £304 28 7.8 EO0Z4 30s
108 Koigisi 17.1162 F5.3427 | 633 D.t7 100 < 48 28 2004 303 268 1520 28
105 Koigin 17.10as 732371 663 017 B0 4 Je.1 3572 I3 Z0.36 3635 315
Lia Hantyz Bablad 16,9834 Fa.eqr2 | 373 200 ot 1158 373 9.4 i0a3 27.9
E] Hosars 17.152 73.1345 | 383 0.17 73 ] 35 B.1 542 28. €9 502 28.1
Lra Kirdmur 16,9222 750325 | 68 19 = Rili] 1.1 Me =zmple 125 1222 25.9
113 L ATistity i6.9592 ¥3.8257 | 610 Bii3 260 B3 1128 34.3 52.47 1615 315
114 Fulatyzd 171363 734637 | 34 210 51 1088 a2 EG.3 538
115 Humbhzr 171105 FEIFF B13 15 &) B0 3 40 0.8 1164 Fi1 1313 172 2F.T
118 Kimbhan 171113 F3175 | 613 BLEF &0 = 26 1868 333 22.48 920 85
i I Labdeviad 17.1B6ES 7542 583 105 iB.28 4E8 314 15,7
118 Lakdswad i7,I74L Ta.4283 | 553 50 BO9 30 GBS a7
Lig Larmantads 17,165 75,5083 | 369 210 1A 1248 5.3 182
20 Lamzntada 17, 18682 T5.5256 | 338 18 125 72 o 89 T0.3
121 Lawzngs 1707068 F5.62093 | 558 102 G2 T4B 26.2 5%,32

Aguifer Monogemsnt fan-of Joth Block. Sonooi [istrice, Moforosfonn




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} [m bgl] | siemens/cm} {=C)

a2 L.':IhErg_—:n:Jl'- 17.2489 F53119 | 360 BLEF 80 26 58 1566 31.2 2.8 1407 30.2
122 Madayel 17,1324 7532108 | e0= 50 1988 20 1172 28
124 Maitnal 17,1238 T3.363 399 50 731 30 Fal a5
125 Mabazl| 17.016 Fa.21e4: | 793 ] 243 oo &8 29.8 453 &31 2533
138 Mar ik Hal 17.10E9 FI.6168: | 550 180 242 B7G 28:2 21.36 B74
27 Mamii. Ral 17.1173 F5.625 334 185 BH 1052 28:2 56
128 MendHegiri 1695936 a1z | TRR B3: 308 1058 337 2428 2528 25.4
139 Merdhegin 15,9645 Faf429 | 740 130 31.3 T2 I 304 J424 314
130 Mendneagin 16,9033 F3.235%8 Pl 150 1B 1e42 28.7 42,35
e | Mendh=gin 1E6.9907 752423 | 748 158 18,54 2183 3.7 27.22
taz Merdhegiri 16,9883 75.2345 | 723 120 20,45 28:5
133 Mirsnad 168.9747 51883 | 737 D.t7 50 x1.28 B8l 0:3 153 788 28.3
134 Mirzw=d 153871 73,1194 | G668 [+ 5 ] 106 2222 5T 30.8 3:3 =T ) 28
B Mirew=d 16984 F3.1176 | 744 M 100 22.3 571 0.8 153 145 28
135 Mirgwad 169713 1258 | 737 0.135 =11} 25.2 E98 32 145 GAS 27.5
137 Mirzsw=d 16.9787 F5aip24 | 27 19 = 430 349.5 973 314 15.5 78k 28.5
138 Mokhsswan i7.2029 ¥3.1799 | 582 B Fit 32 24.% 1006 a3 5.2 ra 9.2
139 Meokhaswac) 17,1567 T3.,IBDE8 | 3EE [ 5 ¥} 7O 33 3.8 1386 26 ITAZ LEED ZE.3
140 Warbagi 171175 F5.6019 313 1053 60,5 2738 252 553 1005
131 Mortagi 17,0827 F5.e208 | 547 204 53 1204 282 B2
142 Matewadi 17,0043 755231 551 170 18.23 B2 8.5 15.4 Ea0 a1
143 Mochsndi i6.9817 Fa.36832: | 693 e Fe.33 1201 33:2 31.9 1356 314
144 Muchandi 15373 73,3352 | 632 200 36.4 106& 31.2 414 Z02s =l
145 Muchandl 15,5008 7533323 | g1 &8 50 3502 L4313 333 2105 204
JIET ] Muchandi 169789 F5:3368 | 654 175G B3.4 1510 31.7 613

Aquifer Monmogement Pon of doth Bleck, Sanguli Tsrict, Mohoroshto
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5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)
Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)

147 Muchandi 169973 F5.3052 579 206 13.3 3720 33.2 152
148 Mzvalwad 17.2241 FHa924 | 577 .17 200 B 2F72 an EB 1988 £3.2
145 Navalwag: i7.2201 731 76 Bi17 a2 FERL ] 1094 e a2 926 <8.6
159 higzdi Budruk 17,2393 F3.5318 T4 210 5.3 2E34 301 143 1427
151 Wigadi Budruk 17,2383 F3.53433 315 180 38.5 3824 283 288 29232
153 Higadi Kk, 17,1192 F5IFT16 Fog 76.2 5239 29 18940 25
133 Migani Kh 17.1347 752644 BES D17 BO 38 2.1 1075 28 38592 L=l 283
154 Miozm Kh 171225 T3 2698 G672 0.17 150 605 1143 T 3218 12E0 8.2
153 Bandhanwad 17.004%E F3.4789 372 240 =i 2134 35.4 BZ2.4 1900 27
156 Pandzor 17.0371 752328 2532 158 24,53 g828 323 274 755 32
157 Pandzari 17,0365 F5.52BE | 536 180 26.4 1048 3.2 B3.22 956 28
158 Paradbl Wasti 17.0283 F3.52313 537 168 4226 33062 338 48.73 3105 9
139 Pratapur 17,1473 ToB733 B13 017 &0 1B 155 1112 31 175 1020 54
160 Pratspur 12,1351 Fa.areL EZ4 G.17 &0 ag 158 BT 25 238 6 286
161 Raibachiviad| 17.09E5 T5.4303 a3E 50 550 30 BE7 2E
i1e2 Rampir 17,043 FA1908 | 732 013 100 6.5 784 1.2 E.15
163 Rampar 17.030& F3.1938 T2 Bii5 33 15.4 333 30.4 135 432 +8.9
1E4 Rempar 17.044% FETE ] T27.58 D.15 B0 24 B30 a4 18:5 Je2 8.3
165 Rempur 17.0£19 F5,1792 733 B3 100 6.5 B30 308 183 o032 28.7
166 Azvslgundwsd 169874 FS2Be7: | F12 3IF6 40,22 1995 2B.67 364 1901 29.2
167 Esiekar 170242 F52942 574 B.ET 106 22 3g.78 g7r7r2 28 31.68

(Pstchapur
168 Calekiar, 17.0339 T5AB4S 5D B.ET BS 2B I2:8 4680 256 28.65 3438 23

Patchzpur
1ES9 Caleliar, 17.029 Fr296 678 B.ET 166G 29.8 2203 E ) 2325 2il5 29.8

Patchzpur
170 Calmaleawedi | 16:9797 | FE.i344 | 725 0.17 100 21.48 Me szmpls 285 785 265
171 Sanamzdi 17,145 ¥5.3358 | 5HH 121 7ED a1 B231 27

Aguiter Monogement Fion of Joth Slocy, Songolf District, AMohoroshiro
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5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} [m bgl] | siemens/cm} {=C)

ir2 Cankh 17,0878 F5.4581 565 156 45 2584 Zh3 22,32 228F
173 Sanmadi 17,1374 753418 | 6= 1 9 i &0 3 &40.2 1060 28 35,18 901 278
174 Sanmaci 17,1594 TI.3432: | 5B3 Bii7 106 3 28.% = 30.5 26,36 a0 269
iy3 Shadgal 170388 Fa.3226 | 674 Bty 78 3 8.1 2257 ey 05 4 33.86 LEZ0 278
178 Shedyal 170478 F5.3301 | &53 17 156 3 45,2 1280 27 4E.2 161 28.8
irr Shedyal 170264 F5:32658 | 662 BLEF BO 3 24 1129 2q 196 1269 28.1
LYE Shegaon 17.165% 802 | 582 017 a0 ] 226 F3e2 27 19.2 1842E 262
e Shagsan 17,1635 73,1758 | 382 017 100 -] 30 28 12%E 31.2 P 1080 8.5
1:1] 5i1.-E'§_EII:IfI 17.164 FI3. 1796 588 138 o) 2g 21 142 3382 278 1.8 2167 i fir
181 Shegaca 17.1682% T5.17835 | 589 B.17 106 B 13.2 2858 3.4 17.8 15732 2E:8
a2 .EhE!k‘EHa-di 16,5541 750831 709 19 = 1ED 100 Ei0 2.4 2.5 F47 2E.5
183 ‘I.ir:{:!:;‘;‘:ll'n'nlth 169877 F5.4198 | 588 315 50 5322 36,2 32.2 3123 30.5
184 Sicdhanmath 16,988 75419 582 270 a8 23234 359 2748 3123 288
FE ] Sindyr. 158766 TaZilry | 741 [+ 5 ] 130 35.6 1403 30.8 3.8 1410 3345
2.1 Singannalli 17,2273 F3:.13535 | 344 B.l7 &0 3 22 293 FEEL 298 138 2373 233
187 Singanhalli 17,2273 TR.1575 | 345 017 &0 5 Ely) 328 5358 28 2E.B 4282 251
LES Singanhzll 17.2243 751541 554 1 i Rili] 5 32 56.2 BEOD 2E.8 38.2 4757 30.9
189 Sansigl 17,2532 T3.e428 | &73 223 o2 1TTe 28:2 Bx7 EN: 8 §
90 Sonysl 17,1612 T3.4B33 | 34 30 &2 i T3 18 a7
151 Bonysl 17 AFBF F5.4455 Sad 150 B2 35
193 Sonyal 171612 F5.4653 | 544 156 B0 1134 282 5F.3
L =] Soradi 17,0712 75385 EE 50 575 30 533 28
) Sarad i7.069E FI.3972: | 637 50 1457 320 1152 a7
ia5 Soardi 178563 73,3963 | 584 [\ 5 ¥} 200 B 42 2.1 14324 L7 Tl6 12E0 5.1
196 T 170633 75,3816 [ B 17 1506 ] 42 Biz Iz a2 oig 293

Agoifar Mavagermsnt Plaon of Aath Block, Soogoif e, Mohorsshos




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)

Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)

157 Suslad 17.2262 FHE245 | 47E 195 G2 B938 30.4 5.6 4807
1598 Suslad 17,2263 F5.8257 | 476 195 B3 TABF 28 58:9 4428
199 Tikandi 17001 73,5829 | 309 208 30 1002 342 56.8 1180 3z
200 Tikandi 17076 Fa.3936 | 342 220 a0 2370 36.3 &8.3 2570 31
ik} Tityal 170831 F5.4305 | 390 83 1054 20 g22 2E
a2 Tippehall 17.0964 F3iyr4 | B1O BLEF hinicd 38 2.8 2358 21.6 382 21 i3
203 Tippehall 170958 31679 | E19 017 BO 204 Hb 1478 268 19.28 510 23.8
04 Tanewadi 17187 73,3482 | 367 THZ 11 11p= 30
03 Ugad) 17,1865 F3.51356 331 3 182 3778 301 134 2087
6 Ugzd! 17,2158 FR.3085 | 540 a4 L 1274 3.2 23
7 Urmadi 172483 55837 | 485 238 B2 3318 28:8 B1.E ¥r58
208 Urmadi 17,2384 F5.3978 | 485 248 B3 2016 303 TE9 B4E
209 Brmzram 15.9113 TaI459 | Ti14 200 7.4 Fa
218 Lmazrani 159032 Fa.2513 Fi: 260 49,2 1724 30.4 43.3
21 Urmar=ni 18.503% FE.2511 | 710 230 £7.2 1513 3.7 35,3
21a Umr=nl 168941 752538 | 651 250 50 1062 354 EBE2:8 1GBS eh B
213 Unyadi i6.982 To2682: | 755 I7e 476 1860 31.9 835
s Uiw=d: 1537F7 Ta.2664 | 705 BO EE 1945 a3 IT.25
Zi5 Utwadi 169772 F5.2738 e50 22 2.5 1893 301 454
216 Vairawad 169071 F513%3 | 600 EuES hinicd 26,60 Mo =ampl= B.7 11851 313
217 Vespeth 17,1133 753997 | e37 213 3 870 30
218 Vittziwad i7.2654 73,5583 | 311 320 15.24 2430 26,8 153 1987
Zi9 Wittslwadt 172652 Fa.4E1 SH 210 97 7ig Fa 3 E32
2340 W=ital 171588 T5.234 43 B.i7 &0 20,8 1054 317 17.8 538 281
231 Waifal 171602 F52542 | 638 BLEF &0 b 1852 30.1 158 1080 29

Agurier Momogement Flon of Soth Bfock, Songel [etict, Mohoroshin

®in




5. Village Lat Long Dia Depth Weathering Fractures Pre-monseon seasan (May) Post-monsoon seasan { Mov)
Mo. [m =msl) [m) {m) Dapth (m) Encountered _
{in bal) oW EE (micyo- Temp oTwW EC {mico- Temp
(m bgl) |  siemens/cm) {*C} (m bgl] | siemens/cm} {=C)
a2 Waifal 17.159 F5.2553 G35 B.ET BO i7 115= 31.2 152 1125 30
323 Walzkhindl 17,2628 Fa.11e 357 .17 ED 175 BE&6 F2.7 15.2 227 2HH
124 Wwaikssng 17,0663 733333 T34 Bii5 128 6.8 2064 .9 5.5 2063: 1.2
2235 Wakarg 17.060% F3.2157 T43 B.13 150 [ 2833 28.4 29.8 2129 2041
25 Wa=shan 17.0224 FR.157 Fi 015 12@ &3 1883 28: 333 10893 238
27 Yeldar 169865 FeamlFy | #9327 B.I5 16e 45:5 575.4 E ) 25.3
228 ¥ehi 17.1898 F5.3052 354 121 30 579 +H 923 27,
] wiely 17.1961 733101 373 81 L4 TI5 30

Aguifer Moncgement SMop of Jath Siock. Songoli Distnct, Mohoroshino




Annexure-I11T

Location of Ground Water Sampies from Shallow & Deeper Aguifer During Pre-

monsoon Season (2023).

5. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Longitude
Shallow Aquifer Desper Aquifer
1 Achkanhalli 17.0927 | 75.2088 1 Abulwadi 17.1760 | 75.3810
2 Achkanhalli 17.0928 | 75.2229 2z Achkanhalli 17.0950 | 75.2233
3 Amruthwadi 17.0371 | 75.2751 3 Achkanhalli 17.0945 | 75.2231
g Amruthwadl 17.0401 | 75.2752 g Achkanhalll 17.0033 | 75.2230
IE amruthwadi 17.0345 | 75.2724 5 Akkalwadi 17.1285 | 75.6289
3 Ankalagi 17.1532 | 75.5005 3 Akkalwad] 17.1345 | 75.6259
7 ankale 17.0540 | 75.0165 7 Amruthwadi 17.0365 | 75.2664
8 Ankale 17.0270 | 75.0417 8 Amruthwadi 17.0373 | 75.2750
9 Antral 17.1701 | 75.2158 9 Amruthwadi 17.0447 | 75.2744
10 Asanal 17.0847 | 75.4377 10 Ankalaol 17.1301 | 75.4912
11 Asangi Turk 16.9980 | 75.4987 11 Ankalagi 17.1225 | 75.3060
12 Asangl Turk 16.9935 | 75.5095 12 Ankalaol 17.1080 | 75.4958
13 Asanai Turk 16.9940 | 75.5140 13 Ankale 17.04432 | 73.0231
14 Avandhi 17.2136 | 75.2061 14 Antral 17.1700 | 75.2166
15 Avandhi 17.2201 | 75.2037 15 Antral 17.1703 | 75.2174
16 Bagalwadi 17.1984 | 75.1454 16 Asangi 17.0845 | 75.4377
17 Bagalwadi 17.2017 | 75.1505 17 Avandhi 17,3359 | 75.2061
18 Bagewadi 17.0762 | 75.1337 18 Avandhi 17.2184 | 75.2023
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
19 Bagewadi 17.0756 | 75.1240 19 Avandhi 17.2202 | 75.2036
20 Baj 17.0470 | 759.0753 20 Avandhi 17.2204 | 75.2015
21 Bai 17.0463 | 75.0618 21 Bagalwadi 17.1867 | 75.1349
22 Balgaon 17.1935 | 75.6046 22 Bagalwadi 17.1973 | 75.1473
23 Banali i7.1467 75.2134 23 Bagewadi 17.0733 | 75.1245
24 Banali 17.1414 | 75.2139 24 Bagewadi 17.0724 | 75.1242
25 Banali 17.1438 | 75.2133 25 Baj 17.0478 | 75.0647
26 Banali 17.1413 | 75.2159 26 Baj 17.0448 | 75.0621
27 Belondai 17.1722 [ 75.5842 27 Balgaon 17.1625 | 75.6036
28 Belunki 17.0395 | 75.0802 28 Balgaon 17.1817 | 75.6024
20 Belunki 17.0355 | 75.0825 20 Banall 17.1466 | 75.2113
30 Bevanur 17.2045 | 75.0433 30 Basargi 16.8007 | 75.1851
31 Bilur 16.9254 | 75.1801 31 Belondal 17.1748 | 75.5854
32 Bilur 16.9644 | 75.1800 3z Belunki 17.0355 | 75.0829
33 Bilur 16.9357 | 75.1677 33 Bevanur 17.2173 | 75.0697
34 Bilur 16.9538 | 75.1554 34 Bhivargi 17.0950 | 75.5653
35 Bimal 17.0955 | 75.1505 a5 Bhivargi 17.0768 | 75.5619
35 Birnal 17.0928 | 75.1497 36 Bilur 16.9533 | 75.1594
37 Choleshwar 17.1458 | 75.3119 37 Bilur 16.9462 | 75.1780
28 Dafalapur i7.0009 | 75.0717 38 Birnal 17.0978 | 75.1514
39 Dafalapur 16.9860 | 75.0474 30 Borgi Khurd 17.1381 | 75.5822
40 Dafalapur 16.9741 | 75.0712 40 Borgi Khurd 17.1378 | 75.3869
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
41 Dafalapur 17.0156 | 75.0490 41 Borgi Khurd 17.1306 | 75.5964
42 Dafalapur 16.0052 | 75.0444 12 Choleshwar 17.1446 | 75.3115
43 Dafalapur 16,8013 | 75.0379 43 Dafalapur 17.0004 | 75.0711
44 Dafalapur 150857 75.0377 44 Dafalapur 17.0104 | 75.1065
45 Darlbachiwadi i7.0305 | 75.4233 45 Daribachiwadi 17.0330 | 75.4229
15 Daribachiwadi 17.0330 | 75.4229 a6 Daribadachi 17.0201 | 75.4106
47 Craribachiwadi i7.0316 75.4246 47 Darikenur 17.0274 | 75.2702
48 Daribadachi 17.0335 | 75.4216 48 Darikonur 17.0222 | 75.3700
45 Carlbadachi 17.0431 | 75.4078 49 Darikonur 17.0215 | 75.3708
50 Daribadachi 17.0214 | 75.4527 50 Devnal 17.0223 | 75.2671
51 Daribadachi 17.0101 | 75.4587 51 Devnal 17.0116 | 75.2628
52 Darikenur 17.0423 | 75.3822 52 Devnal 17.0145 | 75.2389
53 Darikonur 17.0360 | 75.3783 53 Devnal 17.0026 | 75.2447
54 Darikenur 17.0244 75.3778 34 Chavadwadi 17.1190 | 75.0726
85 Pevnal 17.0050 | 75.2538 85 Dhavadwadi 17.1195 | 75.0724
56 Devnal 17.0014 | 75.2454 56 Dhulkarwadi 16.9687 | 75.5071
57 Dhavadwadi i7.1108 | 75.0705 57 Dorli 17.0715 | 75.4977
58 Dhavadwadi 17.1194 | 75.0703: |58 | Dori 17.0799 | 74.0068
) Dhulkarwadi 16.9680 | 75.5062 50 Dorli 17.0794 | 74.9971
60 Dorli 17.0813 | 75.0024 60 Ekundi 16.9286 | 75.1125
&1 Dorli 17.0888 | 75.0159 61 Ekundi 16.9245 | 75.1007
62 Ekundi 16.9261 | 75.107/8 6z Ekundi 16.9381 | 75.0999
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
63 Ekundi 168274 | 75.0991 63 Girgaon 17.1022 | 75.6508
64 Girgacn 17.0840 | 75.6587 64 Goleshwar 17.14509 | 75.3140
65 Girgaon 17.0867 | 75.6585 65 Guowad 16.8047 | 75.14560
66 Goleshwar 17.1465 | 75.3122 66 Gulgunjal 17.0269 | 75.6486
67 Goleshwar i7.141r | 75,3155 67 Gulgunjal 17.0270 | 75.6600
68 Guddapur 17.0860 | 75.4027 68 Gulvanchi 17.1729 | 75.0846
59 Gugwad 16.5800 75.1455 59 Gulvanchi 17.1714 | 75.0753
70 Gulgunjal 16.0007 | 75.54021 70 Hivre 17.1009 | 75.0579
71 Gulvanchi 17.1726 | 75.0827 71 Hivre 17.1003 | 75.0583
72 Hivre 17.1006 | 75.0522 72 Jadraboblad 17.2034 | 75.4232
73 Hivre i7.1080 | 75.0627 73 Jat 17.0457 | 75.2174
74 Jadraboblad 17.2206 | 75.4306 74 lat 17.0533 | 75.2671
75 Jalyal Kh 16.8946 | 75.4473 75 Jat 17.0768 | 75.2200
76 Jalyal Kh 16.9968 | 75.4453 76 lirgyal 16.9572 | 75.1062
77 Jat i7.0622 | 75.2228 77 Kaganari 16.9750 | 75.5518
78 Jat 17.0356 | 75.2188 78 Kaganari 17.0039 | 75.5490
70 Hirgyal 16.9578 | 75.1107 70 Kairac 17.2120 | 75.3490
80 Kaganari 16.9870 | 75.5504 80 Kanthi 17.0505 | 75.1476
g1 Kaganari 16.8975 | 75.5423 g1 Kanthi 17.0600 | 75.1441
82 Kairao 17.2187 | 75.3516 82 Kanthi 17.0575 | 75.1276
B3 Kanthl 17.0610 | 75.1427 ‘83 | Karajanai 17.1120 | 75.3016
a4 Karajangi 17.1120 | 75.3016 g4 karajoacn 17.1373 | 75.5442
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
85 karajgaon 17.1188 75.5748 8% karajoaon 17,1303 | 755715
85 karajgaon 171152 75.5737 BG: Karajnagi 17.10280 | 75.2003
87 Karajnagi 17.1083 | 75.2852 | &7 Karajnagi 17.1087 | 75.3084
88 Karainagi 17.1114 75.3043. B8 Karajnagi 17,1279 | 75:3140
g9 Karswadl 17.0028 75.6301 g9 Karzjnagi i7.1115 | 75.3010
o0 Karewadi 17.0074 75.6212 o0 Karewadi 17.0083 | 75:6153
o1 Karewadl 16,9988 75.56438 a1 Karewad| i7.014: | 7.5518
oz Kaslingwadi 17.1823 75.1401 o2 Karewadi tk 17.0241 | 75.5575
a3 Khadnal 17.0154 75,4650 a3 Kaslingwadi 17.1857 75.1400
a4 Khalati 17.0156 75.1317 o4 Kaslingwadi 17.1803 | 75.1448
95 Khalat 17.0005 75.1245 a5 KautkeOnur 171854 | 75.3629
96 | Khandnal 17.0289 | 754735 |96 | Khadnal 17.0145 | 75.4665
o7 Khandnal 170305 75.4784 a7y Khalati 17.0087 | 75.1304
o8 Kolgin 17.1065 75.3252 o8 Khalad 16.9985 | 73.1240
a9 Kotgiri 171851 75.3338 o0 Khandnal 17.0291 | 754778
100 Kolgin 17.1011 73.3434 100 Khandnal 17.0392 | 75.4866
101 Kontya Boblad 16.9058 75.6408 101 Khilarwadi 16,9419 | 75.1306
102 Kontya Bablad 17.0111 75.6494 102 Khilarwadi 16.9416 | 75.1362
ip3 Kontya Boblad 16.9952 75.6516 103 Khojanwadi 16.9485 | 75.2442
104 Kosanr 17.1523 73.1345 104 Khojanwadi 16.04496 | 75.2480
105 Kosar 17.1440 | 75.1335 105 | Khojanwadi 16.9420 | 75,2562
106 Kadnur 16.9803 75.0307 106 Kolgiri 17,1162 | 75.3427
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
107 | Kudnur 16.9617 | 75.0353 107 | Kolgin 17.1044 | 73.3371
108 Kulalwadi 17.1482 75.4807 108 Kontya Boblad 169834 | 75.6572
109 Kulalwadi 17.1331 75,4538 109 Kosari 17.1520 | 75.1345
110 Kumbhari 17.1022 75.1180 110 Kudnur 16:9722 | 75.0325
111 Kumbhari 17.1098 75,1175 111 Kudnur 16.8592 | 75.0357
112 Lakdewadi 171732 75.4128 112 Kulalwadi 17.1385 | 754657
113 lakdewadi 17.1742 75,4203 113 Kumbhari 17.1100 | 75.1177
114 Lavanga 17.0554 75.6417 1143 Kumbhari 17,1113 | 75:1175
115 | Lavanga 17.0578 | 75.6378 115 | Lakdewadi 17.1805 | 75.4200
116 Lohagacn 17.2470 75.2133 1i6 lakdewadi 17.1742 | 75.4203
11F Lohagaon 172484 75.2142 117 Lamantada 17.1650 | /5.5083
118 | Madagysl 17.1326 | 75.4116 | 118 | Lamantada 17.1682 | 75.5256
119 Mendhegiri 16.9903 75.2328 11% Lavanga 17.0788 | 75.6293
120 Mendhegiri 16.8921 75.2345 120 Lohagaon 17.2489 | 75.2119
121 Mirawad 16.9824 75.1255 121 Madayel 171334 | /5.4100
122 Mokhaswadi 17.1986 73.1652 122 Mallal 17.0160 | 75.21649
123 Mntewadi 17.00495 75.3243 12¥ Manik nal 171089 | 75.6168
124 Muchandi 159821 #73.3350 124 Manik nal 17.1173 | 75.6250
125 | Muchandi 16.9835 | 75.3382 125 | Mepdhegiri 16.0936 | 75.2412
126 Muchandi 16.9828 75.3372 126 Mendhegiri 15.9645 | 75.2429
127 Muchandi 16.0875 | 75.3501 127 | Mendhegiri 16.0003 | 75.2308
128 Munchandl 159783 75.3386 178 Mendhegiri 159967 | 75.2423
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
128 | Munchandi 17.0061 | 75.3924 128 | Mendhegiri 16.9880 | 75.2345
120 Naithal 17.1435 | 75.3655 120 | Mirawad 16.9840 | 75.1176
131 Navalwadi 17.2208 | 75.0867 131 | Mirawad 16.8787 | 75.1024
132 Nigadi (kh) 17.1187 | 75.2713 1232 | Mirawad 16.9715 | 75.1258
133 | Migadi budruk i7.2282 | 75.5154 133 | Mirawad 16.8747 | 75.1365
134 Nigani kh 17.1214 | 75.2661 1234 | Mokhaswadi 17.2029 | 75.1790
135 Nigani kh 17.1363 | 75.2638 135 | Mokhaswadi 17.1967 | 75.1658
136 | Nigani kh 17.1066 | 75.2725 126 | Morbagi 17.1126 | 75.6019
137 Pandharwadi 17.0076 | 75.4724 137 | Morbagi 17.0827 | 75.6208
138 Pandherwadi 17.0408 | 75.5085 128 | Motewadi 17.0049 | 75.5231
138 | Pandozar 17.0440 | 75.5175 138 | Muchandi 16.9817 | 75.3032
140 Pratapur 17.1468 | 75.1468 140 | Muchandi 16.9790 | 75.3392
141 Pratapur i7.1479 | 75.0767 141 | Muchandi 16.9808 | 75.3533
142 | Rajbachiwadi 17.1658 | 75.4251 142 | Muchandi 16.9789 | 75.3368
143 | Rampur i7.0451 | 75.1880 143 | Muchandi 16.9973 | 75.3052
144 Ravalgundwadi 16,9812 | 75.3023: 144 | Navalwadi 17.2241 | 75.0024
145 Ravalgundwadi 16.0803 | 75.3020 145 | Navalwadi 17.2281 | 75.1000
146 Ravalgundwadi 16.9813 | 75.3032 146 | Nigadi (kh) 17.1102 | 75.2716
147 Ravalgundwadi 169771 | 75.2836 147 | Nigadi budruk 17.2303 | 75.5318
148 | Revnal 171213 | 75.1774 148 | Nigadi budruk 17.2383 | 75.5433
140 Revnal 17.12D08 | 75.1788 142 | Niganl kh 17.1347 | 75.2694
150 Salekan Patchapun 17.0333 75.78B64 150 MNigani kh 171225 | 75.26598
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
151 Salekari Patchapuri 17.0444 | 75.3034 151 | Pandharwadi 17.0048 | 75.4789
152 Salekari Patchapurl 17.0237 | 75.2028 152 | Pandzori 17.0371 | 75.2228
153 | Salmalgewadi 16.9806 | 75.1531 153 | Pandzori 17.0305 | 75.5286
154 Salmaigewadi 15.0562 75.1458 154 paradhi wasti 17.0285 | 75.5223
i55 Sanamadi 17.1444 | 75.3418 155 | Pratapur 17.1473 | 75.0753
156 | Sankh 17.0595 | 75.5214 156 | Pratapur 17.1351 | 75.0781
157 Sankh 17.0666 | 75.5040 157 | RajbachiWadi 17.0080 | 75.4303
158 Sanmadi 17.1242 | 75.3418 158 | Rampur 17.0449 | 75.1879
159 Sanmadi i7.1444 | 75.3288 152 | Rampur 17.0306 | 75.1759
150 Shedyal 17.0482 | 75.3297 160 | Rampur 17.0450 | 75.1908
161 Shedyal 17.0479 | 75.3311 161 | Rampur 17.04190 | 75.1792
162 | Shedyal 17.0463 | 75.3261 162 | Ravalgundwadi 16.9874 | 75.2867
163 | Shegaon 17.1563 | 75.1583 163 | Salekari Patchapur | 17.0330 | 75.2845
164 Shegaon 17.1581 | 75.1639 164 | SalekariPatchapur | 17.0220 | 75.2960
165 Shelkewad (N.V.) | 16.9546 | 75.0738 165 | Salekari Patchapur | 17.0242 | 75.2942
| 166 | Shelkewadi (N.V.)| 16.9555 | 75.0867 166 | Sanamadi 17.1450 | 75.3558
167 Siddhanath 17.0079 | 75.3065 167 | sankh 17.0878 | 75.4981
1568 Sindur 16,8471 | 75.2138 168 | Sanmadi 17.1374 | 75.3416
169 | Sindur 16.8630 | 75.2152 169 | Sanmadi 17.1504 | 75.3422
170 | Singanhalll 17.2269 | 75.1521 170 | Shedvyai 17.0388 | 75.3226 |
17 Singnapur 16.9454 | 75.0342 171 | Shedyal 17.0477 | 75.3301
172 Sonalgi 17.2531 | 75.6411 172 | Shedyal 17.0465 | 75.3269
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S. No. | Location Latitudes | Longitude | S. No.| Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
173 | Sonyal 17.1552 | 75.4450 172 | Shegaon 17.1659 | 75.1802
174 Soradi 17.0558 | 75.39.08 174 | Shegaon 17.1656 | 75.1798
175 Sordi 17.0621 | 75.3853 175 | Shegaon 17.1640 | 75.1796
176 | Tikondi 17.0337 | 75.5673 176 | Shegaon 17.1641 | 75.1785
177 Tikondi 17.0305 | 75.5701 177 | Shelkewadi{N.V.) | 16.8541 | 75.0831
178 Tippehalli 17.0966 | 75.1807 178 | Siddhanath 16.9877 | 75.4198
i7a Tippehalli 17.0977 75,1774 iy siddhanath 165.2880 | 75.4190
180 Titgal 17.0643 | 75.4310 180 | Sindur 16.8766 | 75.2117
181 Tonewadi i7.1876 | 75.3481 181 | Singanhalfl 17.2273 | 75.1555
182 Umnadi 17.2630 | 75.5930 182 | Singanhalli 17.2273 | 75.1579
183 Umarani 168258 | 75.2458 183 | Singanhalli 17.2242 | 75.1541
184 Umarani 16.89018 | 75.2511 184 | Sonalgi 17.2532 | 75.6428
185 Utwadi 16.9771 | 75.2664 185 | Sonyal 17.1612 | 75.4653
186 Vajrawad 16.9150 | 75.1427 186 | Sonyal 17.1787 | 75.4495
187 | Vaspeth i7.1131 | 75.39497 187 | Sonyal 17.1612 | 75.4653
188 Vittalwadi 17.2668 | 75.5534 188 | Soradi 17.0172 | 75.3850
1ge | Waifal i7.1528 | 75.2534 188 | Soradi 17.0606 | 75.3972
190 | waifal 17.1581 | 75.2555 120 | Sordi 17.0503 | 75.3983
101 Walekhindi i7.2076 | 75.1117 181 | Sordi 17.0633 | 75.3816
192 Walekhindi 17.2058 | 75.1144 182 | Suslad 17.2262 | 75.6245
193 Walsang 17.0563 | 75.3053 123 | Suslad 17.2265 | 75.6257
164 Walsang 17.0721 | 75.3514 194 | Tikondi 17.0401 | 75.5829
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S. No. | Location Latitudes | Longitude | S. No. Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer

195 Walsang 17.0723 75.3189 155 | Tikondi 17.0176 | 75.5956
166 | Washan 17.0246 | 75.1532 126 | Tippehalli 17.0064 | 75.1774
167 Yeldari 16.9887 | 75.1858 197 | Tippehalli 17.0988 | 75.1679
168 veldari 16.0028 | 75.1085 128 | Titgal 17.0631 | 75.4300
164 Yeldari 16.9894 | 75.1893 182 | Tonewadi 12.2187 | 75.3487
200 Yelui 17.1961 | 75.3101 200 | Ugadi 17.2158 | 75.5000
201 Yelui 17.2013 | 75.3133 201 | Ugadi 17.1865 | 75.5136
202 | Umadi 17.2483 | 75.5637
203 | Umadi 17.2384 | 75.5978
204 | Umarani 16.9113 | 75.2400
205 | Umarani 16.6032 | 75.2513
206 | Umarani 16.9036 | 75.2511
207 | Umrani 16.8941 | 75.2538
208 | Utwadi 16.9840 | 75.2602
209 | Utwadi 16.9777 | 75.2664
210 | Utwadi 16.9772 | 75.2728
211 | Vaspeth 17.1131 | 75.3997
212 | Vittalwadi 17.2654 | 75.5645
213 | Vittalwadi 17.2602 | 75.5481
214 | waifal 17.1588 | 75.2540
215 | Waifal 17.1602 | 75.2542
216 | Waifal 17.1590 | 75.2553
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S. No. | Location Latitudes | Longitude | S. No. Location Latitude | Lonoitude
Shallow Aquifer Deeper Aguifer
217 | Walekhindi 17,2028 | 75.1160
218 Walsang 17.0609 | 75:3157
219 Walsang 17.0665 | 75.3351
220 Washan 17.0284q | 75:.1570
221 Yeldari 16.8865 | 75.1817
222 Yelvi 17.1888 | 75.3092
223 Yelvi 17.1961 | 75.3101
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Annexure-I1V

Location of Ground Water Samples from Shallow & Deeper Aquifer During

Post-monsoon Season (2023).

s. Location Latitudes | Longitude | S. No.| Location Latitude | Longitude
No.
Shallow Aguifer Deeper Aguifer
1 Amruthwadi 17.0371 75,2751 1 &bachiwad] 17.1760 | 75.3810
2 amruthwadi 17.0401 75.2752 2 aklkalwadi I7:1345 | 75:6259
2 Amruthwadi 17.0345 | 75.2734 3 Amruthwadi 17.0365 | 75.2664
4 ankale 17.054 75.0165 4 amruthwadi 17.0371 752751
5 A=zangi 17.0847 | 75.4377 5 Amruthwadi 17.0401 | 75.2752
& Bagalwadi 17.2017 75.1505 < amruthwadi 17.0447 | 75.2744
7 Baj 17.047 75.0733 7 Amruthwadi 17.0345 | 75.2734
8 Baj 17.0463 75.0618 8 Ankale 17.0540 | 75.0165
= Balgaon i7.1935 75.6046 = A=angi 17.0845 | 75.4377
10 Belondgi 171722 75.5842 10 aAsangi 17.0847 | 754377
13 Belunki 170355 75.0825 11 Avandhi 172184 | 75.2033
12 Birnal 17.0928 | 75.1497 |12 | Avandhi 17.2202 | 75.2036
13 Eaﬁla;mr 170156 75.0490 13 Avandhi 172204 | 75.2015
14 Daribadachi 17.0431 75.4078 14 Bagalwadi 17.1967 | 75.1340
15 Daribadchi 170305 75.4233 15 Bagalwadi 172017 | 75.1505
16 Daribadchi 17.6332 75.4229 16 Bagalwadi 17.1973 | 75.1473
17 Devnal 17.0014 75.2454 1r Bagewadi 170733 | 75.1245
18 Dhulkarwadi 150689 75.50682 18 Baj 17.0477 | 75.0688
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S. Location Latitudes | Longitude | S. No.| Location Latitude | Longitude
No.
Shallow Aquifer Deeper Aquifer
19 Dorll 17.0813 | 75.0033 18 | Baj 17.0470 | 75.0753
20 Ekundi 16.9262 | 75.1078 20 Baj 17.0463 | 75.061B
21 Ekundi 16.0274 | 75.0021 21 Balgacn 17.1925 | 75.6036
22 Gholeshwar 17.1458 | 75.3119 22 Balgaon 17.1935 | 75.6046
23 Guddapur 17.086 75.4027 23 Balgaon 17.1017 | 75.6024
24 Hivre 17.1006 | 75.0529 24 Banali 17.1466 | 75.2113
25 jalyal Kh 16.0068 | 75.4453 25 Belondal 17.1748 | 75,5854
26 Jat 17.0356 | 75.2198 26 Belondgi 17.1722 | 75.5842
27 Jigyral 16.9578 | 75.1107 27 Belunki 17.0355 | 75.0820
28 Kaniknour 17.1654 | 75.3624 |28 | Belunki '17.0355 | 75.0825
20 Kanthi 17.051 75.1427 20 Bhivargi 17.0950 | 75.5653
30 Karajargi 17.112 75.3016 30 Bilur 16.9533 | 75.1594
31 Karajgaon 17.1188 | 75.5748 31 Birnal 17.0978 | 75.1514
32 Karajgaon 17.1152 | 75.5737 32 Birnal 17.0928 | 75.1497
33 Karajnagi 17.1114 | 75.3043 33 Borgl Khurd 17.1381 | 75.5822
34 Kasiingwadi 17.1823 | 75.1401 34 Borgi Khurd 17.1378 | 75.5869
35 Khairao 17.2187 | 75.3516 35 Dafalapur 17.0156 | 75.0490
36 Khairao 17.2120 | 75.3490 35 Daribadachi 17.0431 | 75.4078
37 Kolgiri 17.1051 | 75.3338 37 | Daribadchi 17.0330 | 75.4229
38 Kolgiri 17.1011 | 75.3434 38 Daribadchi 17.0305 | 75.4233
3g Kudnur 16.08023 | 75.0307 3o Daribadchi 17.0320 | 75.4220
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S. Location Latitudes | Longitude | S. No.| Location Latitude | Longitude
No.
Shallow Aquifer Deeper Aquifer

40 Hudnur 16.9617 75.0355 40 Devnal 17.0019 | 75.2454
41 Kumbhar 17.16862 75.1160 41 Devnal 17.0826 | 75.29497
42 Lakdewadl 17.1742 754203 42 Dhulkarwadi 16.96858 | 75.5062
33 Lohagaon 17.2984 75.2142 a3 Corli 17.0801 74.9877
4 Madagval 17.1325 754116 44 Dol 17.07959 | 74.99458
45 Maithal 17.1435 75.3655 45 Dordi 170794 | 7/4.9571
46 Muchandi 16.9835 75.3369 45 Dol 17.0813 | 75.0034
= 7 Munchandi 159783 75.3385 =7 Ebundi 16.2286 | 75.1125
48 Migadl (kh) 17,1197 75.2713 48 Ekundi 16.9262 | 75.1078

49 | Nigadi Budruk 17.2282 |75.51534 |49 | Ekundi '16.9245 | 75.1007
50 Miganikh 17,1314 75.2661 50 Ekundi 169274 | 75.0991
s K MNiganikh i7.1069 75.2795 it L Ekundi 16.9381 75.0999
52 Pandozari 17.044 75.5175 52 Gholeshwar 17.1858 | 75.3110
53 Pratapur 17.1468 75.14G68 53 Gheleshwar 17.1445 | 75.3115
54 RajbachiWadi 17.1558 754251 54 Guddapur 17.0850 | 75.4027
55 Ravalgundwadi 159813 75,3032 55 Guawad 1648947 | 75.1460
56 Ravalgundwadi 16,9771 75.2835 56 Hivre 171006 | 75.0500
57 Ravalgundwadi 1659817 75,3023 57 Jalyal Kh 16:9968 | 754453
58 Salekari Patchapur | 17.0333 | 75.2864 58 | Jat 17.0356 | 75.2198
59 Salekari Patchapur | 17.0237 75,2008 59 Tigyral 16.9578 | 75.1107
&0 Sanikh 17.0656 75.5040 60 lirgyal 169572 | 75.1062

Aguifer Monagsrment #on of Joth Slock. Sangaii Qistrice, Mohormsiera XAV




S. Location Latitudes | Longitude | S. No. Location Latitude | Longitude
No.
Shallow Aquifer Deeper Aquifer
61 Sankh 17.0595 | 75.521% 61 Kaniknour 17.1654 | 75,3524
62 Shedval 17.0463 | 75.3261 62 Kanthi 17.0610 | 75.1427
63 Sindur 16.8471 | 75.2138 83 Karajargi 17.1120 | 75,3016
54 Sindur 16.853 75.2152 54 Karajargi 17.1120 | 75.3016
65 Sonamadi 17.1439 | 75.3412 65 Karajgaon 17.1188 | 75.5748
66 Soradi 17.0558 | 75.3908 66 Karajgaon 17.1152 | 75.5737
67 Sordi 17.0621 | 75.3855 67 Karajgaon 17.1373 | 75.5442
68 Suslad 17.2226 | 75.6387 68 Karainagi 17.1081 | 75.2903
62 Tilyal 17.0643 | 75.4310 &9 Karajnagi 17.1114 | 75.3043
70 | Tippehalli i7.0966 |75.1807 |70 | Kaslingwadi '17.1823 | 75.1401
71 Tonewadi 17.1876 | 75.3481 71 Khairao 17.2120 | 75.2490
72 Umnadi 17.263 75.5230 72 Khairao 17.2187 | 75.3516
73 Vaspeth 17.1121 | 75.3786 73 Khairao 17.2120 | 75.2490
74 Vittalwadi 17.2668 | 75.5534 74 Khilarwadi 15.9416 | 75.1362
75 Yeldari 16,9804 | 75.1823 75 Khojanwadl 16.2420 | 75.2562
76 Yeluj 171961 | 75.3101 76 Khoijanwadi 16.94456 | 73.2480
2 2 - 77 Khojanwadl 16.2485 | 75.2442
- - - 78 Kolgin 17.1051 | 75.3328
- = - 78 | Kolgid 17.1044 | 75.3371
- - - 80 Kolgiri 17.1011 | 75.3424
Adquiifer Management Fan of fath Black, Sangat! District, Mahoroshoro XKV




5. No. | Location Latitude | Longitude
Deeper Aguifer
81 Kudnur 16.9803 | 75.0307
82 Kudnur 16.9722 | 75.0325
83 Kudnur 16.8617 | 75.0355
84 Kulalwadi 17.1365 | 75.4657
a5 Kumbhari 17.1092 | 75.1160
85 Kumbhari 17.1100 | 75.1177
87 Lakdewadi 17.1742 | 75.4203
88 Lakdewadi 17.1742 | 75.4203
89 Lohagaon 17.2484 | 75.2142
ao Lohagaon 17.2489 | 75.2118
a1 Madgyal 17.1334 | 75.4100
92 Madgyal 17.1326 | 75.4116
a3 Maithal 17.1438 | 75.3650
o4 Maithal 17.1435 | 75.2655
as Mallal i7.0160 | 75.2154
95 Manik Nal 17.1089 | 75.6168
a7 Mendhegiri 16.9967 | 75.2423
og Mokhaswadi 17.1957 | 75.1658
og Morkagi 17.1126 | 75.5010
100 Muchandi 16.0808 | 75.3533
10 Muchandi 16.0073 | 75.3052
102 Muchandi 16.9835 | 75.3389

Aguifer Mosogement 2ion of Joth Biock, Songoli Districe, Mohoroshorg




5. No. | Location Latitude | Longitude
Deeper Aguifer
103 Muchandi 16,9789 | 75.3368
104 Munchandi 16.9793 | 75.3386
105 Nigadi {kh) 17.1192 | 75.2716
106 Nigadi (kh) 17.1187 | 75.2713
107 Nigadi Budruk 17.2282 | 75.5154
108 Nigadi Budruk 17.2383 | 75.5318
100 Niganikh i7.1314 | 75.2661
110 Niganikh 17.1068 | 75.2795
111 Pandozari 17.0440 | 75.5173
112 Pratapur 17.1468 | 75.1468
113 RajbachiWadi 17.0989 | 75.4303
114 Rajbachiwadi 17.1658 | 75.4251
115 Ravalgundwadi 16.9813 | 75.3032
116 Ravalgundwadl | 16.9771 | 75.2836
117 Ravalgundwadi 16.9812 | 75.3023
118 Salekari Patchapur] 17.0339 | 75.2845
110 Salekari Patchapur] 17.0332 | 75.2864
120 Salekari Patchapur] 17.0290 | 75.2960
121 Salekari Patchapur, 17.0237 | 75.2998
122 Sanamadi 17.1450 | 75.3558
123 Sankh 17.0666 | 75.5040
124 Sankh 17.0595 | 75.5214

ool



5. No. | Location Latitude | Longitude
Deeper Aguifer
125 Sankh 17.0878 | 75.4981
126 Shedyal 17.0463 | 75.3261
127 Shedyal 17.0388 | 75.3226
128 Shegaon 17.1640 | 75.1796
129 Sindur 16.8471 | 75.2138
1320 Sindur 16.8630 | 75.2152
131 Singanhalll 17,2273 || 75.1555
132 Singanhalli 17.2242 | 75.1541
133 Sonalgi 17.2532 | 75.6428
134 Sonamadi 17.1439 | 75.3412
135 Sonyal 17.1612 | 75.4652
136 Soradi 17.0712 | 75.2850
137 Soradi 17.0696 | 75.3972
138 Saradi 17.0558 | 75.2008
139 Soradi 17.0621 | 75.3855
140 Suslad 17.2262 | 75.6245
141 Suslad 17,2265 | 75.8257
142 Suslad 17.2226 | 75.6387
143 Tikondi 17.0305 | 75.5701
144 Tilyal 17.0631 | 75.4309
145 | Tilyal 17.0643 | 75.4310
146 Tippehalli 17.0986 | 75.1807

Aguiter Monogement Fion of oth Bfock, Songoft Distmics, Mehorashirg
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5. No. | Location Latitude | Longitude
Deeper Aguifer
147 Tonewadi 12.2187 | 75.3487
148 Tonewadi 17.1876 | 75.3481
148 Litgi 17.1865 | 75.5136
150 Umadi 17.2483 | 75.5637
151 Umadi 17.2630 | 75.5930
152 Umadi 17.2384 | 75.5978
153 Litgi 17.2158 | 75.5099
154 Utwadi 16.9777 | 75.2664
155 Utwadi 16.9772 | 75.2738
156 Utwadi 16.9840 | 75.2602
157 Vaspetn 17.11681 | 75.3786
158 Vittalwadi 17.2654 | 75.5645
150 Vittalwadi 17.2668 | 75.5534
160 Waifal 17.1590 | 75.2553
161 Walsang i7.06i6 | 75.3157
162 Yeldari 16.9894 | 75.1893
163 Yelvi 17,1808 | 75.3002
164 Yelvi 17.1898 | 75.2002
165 Yelvi 17,1808 | 75.3002
166 relvi 17.1961 | 75.3101

Aguifer Monogement Siqn of Joth Block, Songofl Textrice, Moozt
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Annexure-V

Major Ion Chemistry of Ground Water Samples from Shallow Aquifer (Aquifer-

1), Pre-monsoon Season (2023).

EC | TH Ea‘*ﬁg”'l'la*l(‘](.’ﬂf‘ HCO= | < Sth"'HDJJF'

ID* | pH _
ps/cm < mg/lL— =

1 F.75| Bb4 95 28 |43 | 52 | O a 311 85 48 17 || 8.6
2 To2F 2479 | 760 B4 [134) 143 | 1 | a 354 440 235 19 | 85
3 F.24) 4985 | 1310 | 194 200 610 | 3 [t 6E3 [ii:3 S04 41 1
4 7A46] 4111 | 989D 74 |156 424 | 3 o 5a7 510 -]'_{]2 #7 |11
5 7.2y 4711 |1720| Y16 347 322 | 2 0 500 808 TBS 96 | 0.9
G 7.66] 3690 |-1060 | 222 |123| 379 5. o 336 a7 o=l i3 'U:-'E_

7 |73t 1883 | 480 | 50 |a@o| 155 2 [} 433 | 145 | 270 | 49 | 1

8 |7.45| s00 | 360 | 48 [5B| 41 | 1 o 323 LTS 73 | 13|07
5 |7.56) 781 | 250 | 26 |45| 55 |2 | O 336 | 50 47 | 10 0.5
10 (758 1254 | 380 | 56 (58|88 |1 O 433 | 103 | 75 | &1 (0.2
11 (74| 1455 | 445 [ 126 [32[109[ 0] @ 336 | 213 | 159 | 5 (9.5
12 (77| 3165 | 530 | 36 107|438 1| O 641 | 483 | 353 | 15 |06
13 |7.42| 1802 | 515 | 78 |78|155| 2| O 323 | 284 | 228 | 7 |05
14 764 347 | 155 | 24 [23| 91 u] o 293 35 Z3 | 7 |06
15 |7.16] 1180 | 275 | 40 |43 134 %] o 543 | 106 | 23 | 15 |0.4
16 |7.44| 10166 | 2200 | 273 |389/1113] 3 | O 445 | 1843 | 4820 | 24 |05
17 |7.48| 3097 | 840 [ 184 |92 (2843 | © 336 | 533 | 404 | 89 |1.1
18 |7.77] 541 | 185 | 50 |17| 38 |0 | © 72 | 32 | 22 | 2 |06
19 |759) 775 | 385 | 62 (32|42 (7| © 317 | 43 80 | 34 |0.6
30 |7.38 599 | 250 | 48 [34| 35 | 2 | O 287 | 35 37 |49 |07
21 |7.24] 1156-| 365 | 50 |63 63 [ 2 | O 384 | 106 | 53 | 71 | D.6-
22 |7.51| 8684 | 2500 | 525|285/ 797 | 5 | © 452 | 1617 | 1685 | 38 0.6

23 7.28| 1085 | 355 a6 (52| 58 | 9 4] 415 7l ! o |05

Aguiffer Monogement Pian of fath Biack, Songail Disteict. Mahorrhtro xl



EC | TH |Ca* | Mg®™ |[Na®|K*|COs* | HCDs | cF | S0 [NOs| F

D* | pH |
usfem < mig/fL =3

24 |7.47| 706 | 2an | 48 [29] 31| © 275 39 24 29 0.7
25 |7.33] 805 | 230 | 492 (30| 36 | © 252 35 31 26 | 0.6
265 |748| 782 | 260 | 34 |33 35 | & pri ] 3z _3'9 31 |06
27 |7.52| 8455 | 1780 | 385 |155/105% 33 543 | 1134 | 1843 | 83 | 0.7
28 (7.4 765 | 320 | B0 |41 36 | 1 305 39 36 79 | 0.5
29 |73| 888 | 335 | 25 |66 | 38 | 2 366 53 55 62 | 0.7
30 |742] igs%°| 490 | 44 (92161 | 1 531 Frr 54 11 |03
31 7 | 1001 | 300 | 85 |33 0 | 5 220 174 g1 7 | o8
37 |7.430 B6S | 115 | 40 | 4 [ 150 2 ] 214 g9 135 | 9 [me
33 |[7.29) 1410 | 520 | 102 (64| 62 | 2 311 145 | 228 | 18 |90.5
34 778 1071 | 200 | 86 (12| 89 | 1 372 103 a2 20 |07
35 |7.58 1174 | 365 | 8% |33 @8 | 1 458 55 85 20 | o8
36 |7.44| 1447 | 460 | 7R |64 [ 105 O | 454 167 85 49 (0.7
37 |755 &8z | 280 | 82 (18] 61 [ 1 360 57 54 11 | 0.6
33 |eBs| 367 | 140 | 24 (19 31 | 2 148 28 31 3 |03
30 |7.33) 799 | 315 | B4 (26| 32 | © 235 50 102 | 34 |05
40 [7.33] 1000 | 355 | 60 |50 51 | 1 ] 439 | 60 81 | 12 (0.7
41 |7.41] 1081 | 415 | 86 (48| 55 | 1 336 121 87 =0 | 0.7
42 761 402 | 10 | 35 (17| 29 | 1 177 28 2g & |04
43 |7.45| 685 | 270 | 48 |36) 34 | 1 | 323 32 33 18 | 0.5
44 |7.43 33490 (41270 (391 (/2188 1 | 757 | an1 | @61 | 41 [ 0.6
45 |7.37| 6181 | 1535 | 353 (183|528 | 2 488 | 1078 | 558 | 40 |05
45 |7.39 2638 | 770 | 180 |90 | 152 | 14 454 352 | 224 | 81 |05
47  |7.35| 2536-| 850 | 148 (117 93 | 2 | 439 355 | 208 | 96 |0.4
48 |7.25] 2035 | 530 | 66 | 89| F09 lﬂi 378 319 180 4 (08
43 |7.63| 4520 | 1110 | 144 [182/ 578 | 1 244 652 | 1003 | 7t | 0.6

Agquifer khum‘nsm?funnffurhﬂlaim:gﬂf I3.t\'_'rr|:l‘r Mataroshore
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EC | TH |Ca* | Mg®™ |[Na®|K*|COs* | HCDs | cF | S0 [NOs| F
D* | pH |

usfem < mig/fL =3
0 |7.11 1278 | 350 | 86 |35|101] 8 476 | 121 | 75 | 11 |08
=i |7.45) 2089 | 505 | 128 |45 | 189 | & 494 | 241 | 219 | 14 | D7
52 7.3 2611 | 725 | 110 [109 82 | 1 - 330 | 241 | 185 | 35 | 0.5
53 |7.48| 1443 | 425 | 62 |66| 85 | O 458 | 110 | 113 | 22 | 0.6
54 (72| 1451 | 520 | 76 |80 54 | 8 567 | 135 | 33 | 15 | 0.4
=5 |7.67| 2166 | 605 | 118 | 75| 181 | 2 513 | 206 | 30z | 78 | 9.7
56 |6.97| 2305 | 870 | 142 [125) 116 | 2 415 | 238 | 416 | 117 | 0.6
57 |7.58| 916 | 260 | 44 |36 86 | 1 415 | S50 | 61 | 20 |D.5
5§ |7.43 885 | 295 | 26 |56 &3 | 1 | 415 | 58 | 54 | 7 |05
S5 [787] 1425 | 340 | a2 |57 142 ] 2 421 | 152 | 131 | 14 |95
58 |7.45| 1002 | 390 | 24 SN 336 | 92 | 83 | 48 |0.4
61 |7.57) 425 | 150 | 52 | 5 | 30 | 1 20t | 25 | 30 | & |D.3
€2 |7.43) 1633 | 595 | 185 |32| 79 | 2 | 252 | 230 | 73 |213 |06
63 |7.60 1965 | 480 | B4 |65 | 184 | 19 357 | 280 | 158 | 63 |0.8
64 |7.74| 651 | 235 | 58 |22 48 | 1 305 | 35 | 33 | 33 |06
65 |8.02] 360 | 120 | 22 | 16| 47 | O 201 | 25 | 15 | 23 |08
65 |7.75 2558 | 525 | 34 [107|212| 0 | 531 | 277 | 188 | 13 | 0.7
&7 |7.68 935 | 315 | 26 |61 54 | 0 | 357 | 35 | 84 | 4 |08
68 |73| 850 | 255 | 52 |30| 79 | O | 378 | 57 | 57 0.6
63 |7.41] 48 | 200 | 34 |28|131| 2 | 360 | 85 | 67 | 13 |0.8
70 |7.51] 1958 | 410 | 92 |44 | 233 | 2 | 439 | 248 | 223 | 61 (0.8
71 |7.45 1063 | 330 | 56 |46| 80 | & 415 | &9 | 70 | 16 |05
72 |7.55| 1058 | 265 | 52 |33| 80 |49 499 | 64 | 57 | 52 |0S
73 |7.52) 858 | 280 |00 | 7 | 70 | O | 458 | 32 | 42 | 9 | 0.6
74 |7.76| 1291 | 415 | 70 |58| 98 | 1 | 405 | 181 | 81 | 7 |0.8
75 |7.43| 28997 | 980 | 275 | 72 | 152 | 34 311 | 454 | 505 | 3t |05

Aquefer Mangoement Fion of doth Stock, Sangoit Getrict, Mohoroohtro
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EC | TH |Ca* | Mg®™ |[Na®|K*|COs* | HCDs | cF | S0 [NOs| F

D* | pH |
usfem < mig/fL =3

76 |7.49) 3399 | 540 | 208 | & [ 423 |36 464 | 496 | 358 | 317 |04
77 |6.09| 5060 | 1810 | 202 |317 323 | 2 360 | 1368 | 450 | 1o |07
78 |74| 1035 | 405 | 52 |67| B9 | & 513 53 45 | 24 |08
75 |7.66) 1098-| 350 | S2 |53 | 74 | 1 260 | 117 64 | 80 |06
80 |7.66) 1252 | 295 | 40 (47153 | B 372 | 128 | 137 | 39 |06
g1 |7.67| 1140 | 210 | 35 (28| 15D | 4 335 142 86 29 | 9.5
82 |7F48| 1100/ | 300 | o9 |20 &1 8| 378 82 80 |53 |06
B3 |7.47) 1106 | 330 | 54 |47 | 95 | 2 476 71 57 |47 |07
84 |7.36) 898 | 350 | 88 [32| 50| 1 238 46 233 | 1 |05
g5 | 7.6| 4873 | 1430 | 217 |155 456 | 3 | 354 87% 857 | 35 |90.3
86 |7.5| 8314 | 2560 | 541 [294 729 | 5 372 | 1831 | 1600 | 79 |03
87 |7.49 3338/| 540 | 44° |104; 441 | 2 384 | 369 | 741 | 17 |D.9
88 |7.56) 5646. (1330 | 194 (205 617 | 60 445 | 411 | 1460 | 29 |03
B9 |7F.4p| 1870 | 355 | 62 |49 [ 335 4 3 | 170 | 332 | &2 |05
g0 [7.85| 668 | 170 | 44 15| 75 | 4 220 5F 44 |32 [ 1.4
91 |7.59) 793 | 165 | 50 | 10| 956 | 3 140 | 142 63 | 35 | 0.6
92 |[7.33] 9603 | 2720 | 353 |447| 912 | 1 | 439 | 2311 | 1050 | 189 0.7
93 |7.66| 4747 | 1500 | 255 [204] 447 ,2,- 380 | 7i6 | 1232 | 44 (0.6
o4 |7.35 556 | 205 | 50 |19 61 | 1 | 289 35 32 8 |o=
95 |7.55 541 | 145 | 44 |9 | 71| 1 | 238 3% 37 6 |D.8
95 |7.77| 2513 | 585 | 140 |57 | 298| 5 | 415 | 337 | 441 | 28 [ 0.6
87 |7.42| 2295 | &35 | 112 |86 201 1 am | 262 | 40F | 42 |05
88 |7.22) 1652 | 705 | 132 |e1| 42 | O | 256 3% 514 |29 |07
99  |7.43 4029 | 1510 | 283 [195/ 194 | 1 | 239 | 206 | 1255 |45 |4.7
100 |[7.45) 1552 | 520 (138 |43 72 | 1 | 366 | 142 | 18L | 0 [0
101 751 11597 230 | 60 [19]119] 2 07 | 188 BS |27 || 1

ﬁ@ﬂarﬂhmmﬂtﬂaanﬂﬂfﬂd:fm?gxﬂﬂmr; Mohorosatra
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EC | TH |Ca* | Mg®™ |[Na®|K*|COs* | HCDs | cF | S0 [NOs| F
D* | pH |

usfem < mig/fL =3
107 |7as| 652 | 1m0 | 33 (23] 63 | 1 o 33 25 32 17 0.8
i03 |73 S84 | 235 | B4 |1B|115| 2 1] 2407 181 85 27 ¢
104 (755 967 | 385 (102 [32]| 35 | @ o 348 52 76 a0 | 0.5
105 |7.49] 1063 | 350 | 50 |55 80 | O | O 354 108 ETi) 20 | 0.6
105 | 73| 7581 | 2625 | 553 (3031521 | 4 o 384 | 1818 | 1285 | 59 |05
107 |7.41| 3961 | 1560 | 461 {100 159 | 2 o 150 | 316 | 13098 | 75 |0.6
108" |765 638 | 130 | 32 (12100 1 o 368 25 17 30 | 0.8
109 |7.38 552 | 255 | 658 |22 30 | 1 0 335 28 15 16 | 0.9
110 [7.36) 1157 | 44D | 96 | 49| 59 z] o 470 74 ) 56 | 0.5
111 |7.35) 1088 | 345 | 82 (34| 77| 4 k] 403 o5 79 9 |85
112 |772| 867 | 300 | 70 (30| 45 | B o 384 25 52 32 |08
113 |7.54) 553 | 240 | 45 |30 20 | 12 0 31 21 41 33 | 0.6
134 757 785 | 315 | 58 (41| SO | 1| O 336 74 51 33 |06
115 |F49 752 | 300 | 70 (30| 45 | 2 o 360 53 42 25 0.7
115 |7.35| 1650 | 485 | 134 |36 125 | 1 i 641 145 65 43 | 4.5
i17 |7.57 2101 | 510 | 44 |97 | 204 |37 0 653 262 121 |53 | 0.6
118 |7.55| 2600 | 660 | 52 |129| 21D 44'] G 454 | 411 | 139 | 152 | 0.5
119 |B.24| 120 | 260 | 32 (44| 204 | 2 36 445 i5 154 1 |09
170 |7.2| 2003 | 565 | 96 (70| 205 | 2 i 537 113 366 | 103 0.7
171 |7es| 408 | 160 | 32|17 23| 2| 0O 270 i1 17 o |n7
122 (773 10a0 | 360 | 34 |67 |10 | 0| © aq 138 | 102 | 43 (0.4
123|750 2137 | 485 | 76 |67 (241 | 1 o 378 36 | 271 | 27 |o3s
124 |7.38 801 | 335 | 92 |26 49 | 1 i 301 53 ) 21 |06
1?5 |7.16| 1907 | 480 |32 [36(181| 32| O 403 213 259 | 71 |87
125 |7.04| 1823 | 340 | 45 | 55| 237 3]' o 317 142 | 451 4 jaz
177 |7.57 2560 | 625 | 184 |40 | 307 | 4 o 283 312 | 686 | 20 |07

Aguiter Monmg=ment Fian of Joth Bfock, Songoft Distncr, Menorashtro
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EC | TH |Ca* | Mg®™ |[Na®|K*|COs* | HCDs | cF | S0 [NOs| F

D* | pH |
usfem < mig/fL =3

128 |[7.36) 2652 | 710 [ 257 [17[z24D] 1 3os | 432 | 404 | 43 |D.A
178 [7.37) 2as9 | 270 | 116 |24 | o2 | 2 323 | 206 | 169 | 4 |05
130 |7.53] 788 | 280 | 54 |35] 36 |15 356 35 34 36 | 0.8
131 |7:6| 951 | 200 | 48 |41 72 | O 387 BG 36 18 | 0.6
13z |7.48 854 | 320 | 100 (17| 38 | 1 336 57 &2 18 | 0.7
133 |7.41] 2057 | 800 | 242 (47| 83 | 2 258 | 312 | 31 | 81 |05
134 |7BE 952 | 15 | 26 [32|100 | 4 360 57 79 2 |18
135 |7.23| 1015 | 245 | 58 |24| 73 | 2 262 117 50 & |08
135 |7.57| 1767 | 230 | 28 | 39| 254 z] 848 53 81 13 (2.1
137 |7.23) 812 | 315 | 68 |35] 40 | 1 253 BY &7 7 |95
136 |7.66| &84 | 165 | 24 |30] &0 | 4 305 35 32 14 |04
138 |7.45) 2077 | 640 | B8 [102/ 335 1 439 567 | 282 | 70 |05
145 [7.37 249 | apD | 2B |44 30 | 8 | 278 50 &6 50 (0.5
141 |7.4| 1037 | 410 | B4 (48] 31 | @ 354 78 a7 39 (0.5
142 [7.73 721 [ 2ns5 | 12 [31] =52 [ 1 360 14 11 14 |08
143 [7.29) 765 | 330 | 64 |41| 40 | 2 433 3= 26 18 | 0.5
144 |7.44| 10256 | 2590 | 453 |355/1061 3]' | 543 | 1177 | 2998 | &0 | 1
145 761 2770 | 335 | 74 |38 (474 | 4 gis | 178 | 457 | 33 |09
145 |7.65| 12130 | 37235 | 585 |550) 022 | 4 433 | 1652 | 2805 | 123| 07
147 |7.65| 1529 | 400 | 60 |61| 189 | 2 | 535 78 200 |59 | 0.8
148 (738 4934 | 1865 (347 (2431237 | 1 | 311 | 1149 | 608 | 38 | 0.9
145 |7.35| 5305 | 2015 | 387 [255{ 205 | 1 336 | 1177 | 624 | 37 |04
150 |7.37| 7487 | 1740 | 164 |323 031 | 3 549 | 1205 | 1453 | 75 | 1.3
151 |@:06| 1115 | 200 | 48 | 24| 145 | 1 | 272 78 115 | 1B | 1.6
152 |7.47| 8003 | 2180 | 114 |460] 60D | 3 l 403 | 1357 | 1544 | 81 [ 0.8
153 |7.47 524 | 350 [ 108 [19] a5 |11 350 85 87 23 | 0.6

xlv



EC | TH |Ca* | Mg®™ |[Na®|K*|COs* | HCDs | cF | S0 [NOs| F

D* | pH |
usfem < mig/fL =3

154 |7.88 530 | 125 | 28 [13] 65 | 1 250 25. 35 7 |07
155 |(7.12| 1003 | 275 | 56 [33|102| 4 488 43 &0 16 | 0.8
156 |7.08| 7005 | 3000 | 721 (292 309 | 1 - 269 | 1432 | 1407 | &6 |D.4
157 |7.52| 1048 | 280 | 88 |16 102 | 11 305 &0 118 | 37 | 0.5
158 |7.53| 2064 | 530 | 50 |38 |1B5| 1 42 | 121 | 475 | 6 |07
150 |7.57| 693 | 255 | 34 |41 36 | O 317 32 51 9 |06
150 |7.30) 955 | 340 | 58 |47 55 | 1 | 6 85 164 | 31 |08
161 [7.28) 3291 1140 | 184 |165| 195 | 3 336 | 355 | 700 |43 |06
162 |7.43| 5814 |-1900 | 423 |205/ 496 | 6 | 275 | 709 | 1369 | 205 | 0.7
163 |7.65| 1574 | 460 | B4 |61 |137 1. 317 | ‘298 | 119 1 |95
164 |7.26| 2453 | 860 | 102 |147; 123 | 2 336 | 468 | 268 | 3t | 0.4
165 |7.53| BO2 | 370 (120 17| 30 | O 305 BZ 86 |39 |07
166 |7.48 849 | 335 (116 [11] 33 | 1 | 268 82 72 | 38 |07
167 |7.5| 1981 | 680 | B4 [114{102| 2 378 | 238 | 292 | 43 |04
168 |[7.44( 1317 | 325 [126 | 2 [ 114 2 189 | 177 || 154 | 45| 1.4
169 [7.66| 1172 | 170 | 63 | 5 | 164 | 2 104 | 181 | 143 | 11 | 2.8
170 |[7.55| 6377 | 1600 | 64 |350| 724 | 3 | 378 | 1347 | 1176 | 42 (03
171 |7.46| 7720 | 2740 | 549 (333|568 | 3 305 | s81 | 2330 | 44 (6.7
172 |7.31] 908 | 350 | 50 |30 60 | & | 391 57 g9 | 18 |09
173 |7.29| 585 | 240 | 62 |21| 53 | 1 | 317 43 7 |22 |08
174 |[7.5| 2133 | 525 (100 |67 173 | 2 | n 160 | 402 | 39 [ 0.5
i75 |7.45) 1453 | 335 | 44 |57|105| 1 a1s 71 153 | 16 | 0.6
176 |7.7a| 720 | 115 | 28 |11|109] 1 | 258 53 @ (27 |ms
177 |7.54| 1935 | 440 | 72 |63 |225| 1 | 321 241 | 298 | 62 | 0.8
178 |7.19| 1946 | 705 | 174 |66 108 | 1 | 360 | 337 | 189 |.53 | 0.4
179 (733 2063 | 620 | 166 |30 | 137 | B 433 333 idz: | .27 || 0.6

Aguiter Monmg=ment Fian of Joth Bfock, Songoft Distncr, Menorashtro
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EC | TH [Ga® | Mg®™ [Na’|K* | Co:* | HCOs | o | SO& [NOs | F

D* | pH |
usfem < mig/fL =3

180 |[7.53 1482 | 385 | 64 [55] 109 1 464 | 135 84 | 18 |07
151 (759 2042 | 760 | 196 (66| 83 | 2 317 | 191 | 433 | 52 |0.6
182 |[7.34| 3057 | 1045 | 339 |49 | 195 r 283 | 599 | 433 | 80 |0.7
183 |7.82| 1508 | 175 | 36 |21| 280 1 738 35 172 | 11 |16
184 |7.23| 3624 | 755 | 162 |85|418| 5 403 | 652 | 476 | 28 |0.5
185 |7.07| 2515 | 755 | 150 |92)219| 2 592 | 248 | 323 | 140 | 0.7
186 |7.36] 2255 | 550 | 186 |21|222| 3 | 258 | 337 | 303 | 117 |07
187 |7.57) 1111 | 360 | 70 |45 80 | 1 | 415 g5 53 | 63 | 0.5
188 |6.65 1567 | 575 (184 (28| 83 | 1 | 232 | 213 | 240 | 85 |[0.3
189 |7.64) 735 | 245 | 52 (28| 51 n. 330 46 36 4 |07
199 |75 720 | 250 | 46 [33| 41 [ & I ans 50 35 |13 |07
151 |7.68) 1235 | 310 | 38 |52 133 2 | 439 | 167 53 4 |05
192 746 717 | 280 | 18 |57 30 | 6 | 305 53 31 | Z7 |05
153 |[7.36| 7285 | 1380 | 210 [208/1018| 5 452 | 86 | 1524 | 31 [ 0.6
194 [7.53| 1718 | 650 [ 136 |[75| 92 | 2 244 57 596 | 37 | 1
195 |7.61 4059 | 520 | 86 |74 | 721 2 561 64 | 1579 | 32 |09
196 |7.27| ©88 | 250 | 72 |17 | 92 | & | B 3 | 7 |08
157 |7.64| 1454 | 3RD | B4 |53 | 178 3_- | 457 191 82 5 -ﬂ.q
198 |[6.87] 510 | 160 | 34 (18| 43 | 3 183 35 49 6 |05
199 |7.38| 1442 | 315 | 48 |47 | 166 1 | 403 | 195 | 83 | 29 |15
200 |7.51] 1283 | 540 | 102 |69 45 | O | 397 | 117 57 |.58 (0.6
201 |[7.69) 2135 | 385 | B4 |43 | 199 [125 427 | 312 | 197 | 50 |08

YAz per apaxkurs OI (S, No.)
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Annexure-VI

Major Ion Chemistry of Ground Water Samples from Shallow Aquifer (Aquifer-

1), Post-monsoon Season-23.

EC TH |Ca™ | Mg™ |Na® |K*| COs* | HCOx - S50:F |NOF | F

m* | pH
ps/om| < mg/ L =
1 7.5| 4639 | 1320 | 152 |228{ 501 | 3 [ 513 | 723 | 805 | &2 |10
2 7.3 3595 | =40 44 1202! 358 | 3 a 574 485 = 212
2 7.27| 5240 | 1820 |-341 [235/ 349 | 2 | | 433 993 544 124 | 0.8

B 7.86) 1813 | 490 | 72 |75 159 | O ] 403 135 208 | &7 |08

5 |7.68) 1862 | 555 | 110 |68 | 67 i1 0 | 476 | 128 | 91 | %2 |02
& |7.75| 2078 | 550 | 135 |61|179| 2 | O 183 | 411 | 275 | 66 |D.8
7 |765 794 | 300 | 76 (27|23 (@ | O | 395 | 43 | 42 | 34 |0.5
§ |7.67) 1282 | 530 | 140 (44| 40 | 1| © | 433 | 99 51 | 89 | 9.4
5 |7.73] 7923 | 2290 | 397 316/ 732 2 | 0 | 323 | 1432 | 1666 | 40 | 0.4
10 |7.08| 7682 | 1400 | 253 [187/11%0| 2 | O 476 | 1418 | 1858 | 65 | 0.7

11 7.7 | 146-| 350 58 |[50| 58 H] o Jab i a3 68 | 0.5

12 F.31) 1542 | 500 | 90 |03 (115 | 1 1] a4 131 105 76| 0.TF

13 7.5 1400 | 585 | 134 |61| 45 | B o 330 145 ii7 74 | 0.5

14 |7.45 4573 | 1400 | 357 [124{ 465 | 2 0 793 | 709 | 1058 | 66 | 0.5
15 |7.56) 3918 |-1340 | 457 |73[170 (14| © 391 | 496 | 872 | 11 |02
16 |7.62| 1845 | 580 | 86 |89 |108| 1 1] 342 | 248 | 155 | 101 ':a.s
17 |7.62 2385 | 875 | 98 |153 141 | 2 | @ 421 | 255 | 472 | 115 |04
i8 |7.62] 2557 | 730 | 124 [102!/3259| 2 | O | 427 | 454 | 293 | 17 |04
19 |7,5| 1115 | 390 | 82 (45|50 |t | © | 37 | 103 | 11 sa"|‘iii's“
20 (772 997 | 295 | 80 23| 67 _2_' [ 250 52 a8 | &4 14:1.3
21 |7.77) 1785 | 465 | 96 |55|134 (11| @O 360 | 220 | 129 | 96 |06
22 |756 785 | 310 | 58 (40| 37 (0| O 360 56 | 53 D |03
Z3 (773 1168 | 385 | 70 (51|88 | O o 464 55 75 17| 0.5

Agquifier Monogement Fian of joth Block, Songwi District, Mahorashtr hvili



EC | TH |Ca* | Mg®™ |Na® x*’]cm}[ HCOs | CF | SO NOz | F

In* pH |
uS/em| < mg/L =
24 |7.65| 1367 | 295 | 34 |51) &% [61] O 476 | 92 19 | 34 |D.3
25 |[7.52] 2993 (1180 | 337 |83 | 119 (33| © 253 | 482 | 457 | 45 | 0.2
26 |7.76| 751 | 235 | 54 (24|60 |t | O 305 | 50 55 | 8 0.4
27 |7.77| 1227 | 400 | 80 |49 70 | & 0 360 | 113 | 83 | 55 |04
28 |7.82| 935 | 210 | 36 |29|115| 1| O 330 | 71 2 | 7 |05
25 775 1188 | 380 | 46 60| 77 [ 2 O 357 71 92 | 69 |0.6
35 |7ea 1033 | 355 | &6 || 53 |1 @ 262 | 43 | 212 | 25 |92
31 |7.83] 5833 | 1530 | 2B5 [199; 653 | 3 S 378 | 1333 | 877 | 40 |n0.2
32 |7.84 B0S6 | 2440 | 473 |306 827 | 5 | O 335 | 1801 | 1860 | 81 | 0.2
33 |[7.56| 6863 | 1510 | 175 |260 831 (48| O 458 | 383 | 2378 | 34 | 1.0
34 |7.64] 6975 [2050 [ 253 [3usi721 | 3] @ 445 | 1631 | 874 [135 0.7
35 |7.55| 1282 | 415 | 110 |34 | 104 | 2 0 427 | 156 | 90 | 53 | 0.2
35 |7.9| B2z | 280 | 46 |40 65 | 2 0 238 | 71 | 107 | 24 | 0.3
37 |[7.47| 3880 1520 (325 (173215 | 1| © 305 | 284 | 1268 | 66 | 0.7
38 |7.5| 2250 | 770 | 200 |65| 99 |44| O 299 | 177 | 455 | &3 | 0.4
39 |7.61] 7115 | 2250 | 455 |275| 453 | 2 o 336 | 1464 | 1251 | 42 | 0.3
4D |7.43 3277 1360|345 (1221127 | 21| @ | 275 | 298 | 90t | 81 |D.6
41 |7.25 1008 | 385 | 106 (29| &1 |17| © 403 | 82 86 | 40 | 0.3
42 |753| 562 (220 | 42 (28] 33 |0 © 283 | 21 29 | 27 [0.7
43 |7.62] 2315 | 515 | 52 [eafzz4 41| o 616 | 298 | 135 |108 0.7
44 |7.27] 2532 | 690 | 54 [135{170 41| @ 555 | 411 | 118 | 43 |D.Z
45 773 817 | 265 | 45 (36| 46 (18] © 366 35 | &8s
46 [7.44| 1716 | 335 | 48 |s2|207| 2| o 330 | 128 | 331 | 13 1@
47 |74 2095 | 590 [ 216 [36133| 2| @ 317 | 298 | 321 | &5 |D.a
43 |767 779 | 2m5 | 60 |35 34| 1| O 287 57 72 17 1.3
45 |7.47| 1562 | €45 180 (47 | 41 (O | O 275 | 213 | 189 | 77 | 9.3

Aquifer Monogement Fan of Joth Slack Eonignif Districe, Mohoroshorg
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EC | TH |Ca* | Mg®™ |Na® x*’]cm}[ HCOs | CF | SO NOz | F

In* pH |
uS/em| < mg/L =
50 |7.78| 8952 | 320 | 42 |52| 45 | 1| O 360 | 60 | a5 | 26 | 0.7
51 |7.71] 1765 | 225 | 38 |32 260 2 | O 748 | 57 | 150 | 13 [1.3
52 |7.71| 2615 | 545 | 64 |B1|325| 2| O 336 | 553 | 199 | &9 | 0.5
53 |7.42] 803 | 305 | 54 (41|31 @ | © 348 | 57 10 | 22 |03
s4 |7.63| 716 | 245 | 50 |29] 35 | 0| O 323 | 21 23 | a5 |03
55 |7.66 9922 | 3520 | 481 588510 4 | O 366 | 978 | 3108 | 29 | 0.5
S5 |7.58| 5036 | ooo | 116 14 32| 3| @ 445 | 213 | 60z | 88 |08
57 |7.75| 8710 | 2920 | 240 [s6a| 674 | 3 | 0 | 452 553 | 3047 | 96 | 0.6
58 |7.73| 7420 | 1840 | 361 |228/855 | 3 | O 458 | 1163 | 1518 | 85 | 1.4
53 |7.46| 7846 (2380 | 305 (394|771 | 2 | O | 445 | 1248 | 1794 | 90 | 0.9
80 |7.77| 2476 | @20 [ 182 |01 136 | 1| © 336 | 262 | 510 | 28 | 0.3
61 |7.64) 5696 | 2180|577 118 281 1| @ 236 | 1347 | 852 | 70 |03
82 |7.61| 2587 | 945 | 283 |58 | 160 | 4 | 0 330 | 284 | &80 | 34 |07
63 |7.36 1334 | 360 | BO (39107 | 2| © 183 | 184 | 152 | 6B |1.9
64 |7.53| 1284 | 225 | 62 |17|134| 2| © 128 | 206 | 137 | 22 | 2.6
65 |7.69] 2710 | 630 | 132 |73 |252| 9 | @ 519 | 220 | 530 | 20 |0.6
66 |7.36| 3422 | 960 | 216 (102/325| 3 O | 360 | 312 | 898 | 9 |05
67 |7.65 1205 | 310 | 45 |47 |[108| 0| © 378 | 67 | 153 | 33 |0.5
55 |7.76 7501 | 2860 | 483 328 632 | 3 o 347 | 1262 | 2088 | 37 |0.2
69 |7.65 1623 | 495 | 88 |67 112 1| @ 434 | 163 | 145 | 25 |05
70 |7.38) 1%00 | 710 (188 (S8 |10S5| 1| O 342 | 344 | 198 | &1 | 0.4
71 |7.58| 2270 | 8s0 (224 |73 (104 1 | © 323 | Z77 | 382 12503
72 |7.4| 2851 | 930 |24z [79|175| 1| © 253 | 440 | 480 | 75 | 0.6
73 |7.72] sso0 | 225 | 42 [29]| 21 [0 | @ 262 | 14 | 52 | 3 |02
74 |7.55| 3767 | 1040 | 303 |66|258| 2 | O 287 | 668 | 563 | &4 | 0.4
75 |7.69) 1614 | 470 | 118 (43(143| 1| © 435 | 234 | 113 | 48 | 1.3

.JaqijMnngammrﬁmoa‘fnhﬁﬂhﬂqfungufrﬂLa‘nd, Moharoshe o



EC | TH |Ca* | Mg® |Na® x*']cnal-[ HCOs | CF | SOs* rm;-] F
In* pH | i
uS/em| < mag/L =

78 754 1696 | 415 | 104 |38 | 144 4ﬂ| 0 445 17T 147 &6 ‘D.E

“As per anexxure IV 5. No.)
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Annexure-VII

Major Ion Chemistry of Ground Water Samples from Deeper Aguifer (Aquifer-

2), Pre-monsoon Season-23.

EC TH | €a®* | Mg® |Na® |K*| €2:* | HCOx (ol S0s* | NOx | F
Ib pH

ps/an = gL =
1 7.78 | 1081 115 40 | 4 | 158 | ¢ (1] 133 145 102 20 |1.26
2 7.35 | 3196 | 1100 BO |219| 171 | 1 0 403 638 322 40 | 0.58
3 739 | 2454 | 830 68 |160| 145 | 1 0 476 479 215 35 |0.52
4 781 | 24p4 | 89S 85 [156| 115 | 1 0 355 443 260 20 |0.53
5 7.654| E74 265 72 |21 | 37 | © ) 287 54 40 11 |0.73
g 7.34 | 115 580 134 |60 | 41 | O 0 336 177 158 0.61
7 |7.53| 3571 | 1080 | 84 |211| 254 | 2| @ 488 | 624 162 | 75 |0.89
8 7.57 | 5353 | 1250 g2 |294( 591 | 4 0 683 723 g9z 33 |0.91
3 7.64 | 1898 190 30 |28 | 295 | 1 ) 751 g2 i33 18 |1.73
10 7.46:| 7Ta3 130 32 |12 | 125 2 0 365 57 31 23 |o7
11 72 |q7o2 | #m5 52 |40 | Zz0 | 13 o 244 234 311 13 [Lon
12 FFF| 758 230 6 (22| 82 | 1 1] 323 53 &3 43 |1.18
13 F.24 | 1013 3390 104 (32| 51 | O o 323 a5 iod 41 |07
14 7.55| ©53 180 48 | 10 | 144 | 35 0 275 128 72 13 |05
15 7.59| 857 ZB0 52 |36 |59 | O o 391 a5 39 26 | 0.8
16 7.78 | 993 285 64 |30| 88 | 1L 0 357 &7 45 43 | g.73:
17 752 | 453 165 22 (27| 35 | o 0 220 25 36 & | 05
18 |7.97| 816 | 60 | 14 | 6 |35 | 1| O 153 150 23 8 |2.26
15 | 7.37 | 1485 | 235 | 40 |33 | 12% (112Z| O 555 103 5 | 71 |0.48
20 7.29° 1116 195 24 | 33| 145 | § 0 225 206 73 22 |1.63
21 7.31 | 2996 | 760 172 | B0 | 286 | 2 0 146 581 505 20 | 125
22 7.3 | 7017 | 1940 | 573 |124| 582 | 2 0 226 1546 oos 59 | 0.43
23 7.67°| 1014 135 56 | 2| | 7 o 397 74 58 73 oS

[il




EC TH | €a** | Mg®™ |Na® |K* HCOs cr S0s* | NO= | F

11 pH
us/cm = mg/fL =

24 7.53| s25 185 48 [11] 78 | O 238 85 35 11 |0.57
25 747 | G22 165 40 |16 69 | 1 244 53 78 38 |0.68
26 746 | 572 220 68 (12| 34 | 3 259 25 31 6 |0.a8
27 |7.124| 11132 | s080 | 717 (556| 692 | 2 476 | 2297 1709 | 320 |0.47
28 |7:414| 1878 | 345 o0 |25 | 214 | 4 98 401 218 5 |2.38
29 | 7.56| 1027 | 210 22 (38| 131 | O -348 106 56 58 | 05
30 7.27 | 162 | 380 84 (41| 78 | 2 427 96 &8 48 |0.72
3t 7.75 | 2199 | 360 112 |19 | 305 | 3 165 319 484 15 |21
32 7.54| 874 230 32 |51 81 | @ 3685 46 47 46 |0.62
33 7.68 | 502 305 3o |52 | &5 | O 471 45 &0 6 |0.6%
34 7.3 | 2923 | 1140 | 365 |56 | 149 | 1 348 461 621 32 |o.3
35 7.86 | 1852 | 695 112 [101] 132 | 1 287 284 356 22 |0.57
35 F74| 1797 | 365 | 100 (28 205 | & 299 213 250 81 |D.62
37 7.16.| 1288 | 4B5 110 (46 | 45 | 5 366 135 106 37 |0.55
ET) 7.53 | 2719 | 830 76 (156|210 | 7 582 326 157 | 224 |[0.04
35 |7.502| 2106 | 655 | 226 (22| 159 | 2 232 351 246 56 | 0.73
40  |7.684| 5472 | 1425 | 313 |157| 542 | Z | 378 922 @85 | 151 |0.51
41  |7.557| 93t 155 36 |16 | 120 | 2 140 156 110 2 |1.44
42 7.36 | 1351 | 285 74 |27 | 156 | 2 409 131 101 45 (0.56
43 7.08 | 997 310 78 (33|86 |1 384 92 81 4 |08
44 B.14 | 506 135 38 (10| 856 | 1 262 21 15 13 |0.48
45 | 7.25| 2229 | 790 196 | 73| 138 | 1 433 362 195 | 109 | 0.45
45 7.76 | 1148 | 200 32 (29| 119 |t 268 117 a1 41 o041
47 7.67 | 1481 | 415 60 |64 | 130 | 3 335 149 148 3z |06
48 | 7.74| BBt 80 10 (13| 106 | O 220 a5 71 16 |0.48
45 7.63 | 1155 | 280 52 (36| 97 | 1 336 103 7i 43 [o0.38

Aguifer Manegemment Pion of Jotfr Stock, Sangoil Dz Moharoshors
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EC TH | €a* | Mg®* |Na" |K®| COs* | HCOx cr S0s* | NO= | F

11 pH

us/cm = mg/fL =

50 7.27| 2728 | 84s 158 [103| 231 | & () 586 265 532 28 |0.66
51 7.24 | 3116 | 6560 7Z (117|347 | 2 o 635 248 619 ¢ | os
52 7.42 | 1128 | 295 64 (33| 118 | 1 0 525 45 &7 3| 12
53 |7.139] 1614 | &50 174 (52| 74 | 1 o 452 168 197 87 | os
54 7.54 | 904 325 102 |17 | 46 | 0 0 397 &0 41 18 |0.38
55 743 | S84 380 136 |5 | 39 | O o 403 64 41 32 | 0.4
56 7.58 | 1088 | 180 54 |11 | 140 | L 0 275 124 77 55 | 0.47
57 74% | 1517 | 500 174 |16 | 90 | & o 354 191 ‘a5 103 |0.43
58 7.52 | 1052 | 385 3 |72 52 | o () 330 96 70 54 |0.48
59 7.39 | 1143 | 430 36 (83| 43 | 1 o 360 118 66 £2 |0.37
60 7.76| 870 | 30 56 |44 | 54 | 1 0 311 7B 44 71 |o.72
&1 7.56 | 2451 | 630 120 (80| 214 | & ] 330 408 200 130 | 0.61
62 7.47 | 998 3zs B3 (26| &89 | 1 0 335 ag 53 51 |0.58
63 |7.8387| g7 175 a0 |18 | 142 | 2 0 342 76 104 33 |0.79
B4 7.5 | 1568 | 525 i3 (14| 94 | 0 0 439 163 155 t8 [0.48
&5 ¥.35 | 680 125 30 (12| 1o | 1 ] 281 78 45 2 |1.53
66 | B.31| 541 G0 | 18 |11 | 8% | O | 18 61 03 | 58 5 | 0.7
57 |7.845| 529 150 42 (11| 63 |1 0 195 57 41 32 |1.25
68 7.44 | 1501 | 475 100 | 55| 90 | 10 0 452 167 108 36 |0.48
B9 7.45| 1078 | 335 78 (3% | 78 | o 0 387 G2 64 26 |0.43
70 752 | 683 180 58 | 3 | 685 | O 0 317 28 44 8 |0.41
71 7.62 | 707 135 33 (10| 95 | 3 0 348 28 28 14 | 0.38.
72 76 | 62 225 46 (26| 51 |t 0 305 35 43 18 | 0.8
73 7.3 | 1313 | 400 B6 |45 | 141 | 25 0 635 95 63 33 |o.58
74 743 | 6589 | 1870 | 501 [151| 5R% | = o 220 1275 1687 3 |o.48
75 7.3 | 1895 | 300 102 |60 | 188 | 2 0 348 277 250 17 |0.58
Aguifer Monagsment Fian of loth Block, Sonaal Diszrics, Maharosfers fiv




EC TH | €a** | Mg®™ |Na® |K* HCOx cr S0s* | NO= | F

11 pH

us/cm = mg/fL =

78 741 1185 | 285 B6 |17 o3 | 2 342 a9 &5 51 [0.77
77 7.62 | 647 110 15 |17 | 81 | 1 53 92 83 P
78 7.56 | 1173 | 300 84 (22| 106 | 1 365 106 87 41 |o.38
73 7.3 | 2065 | 750 112 [114| 53 | 1 348 259 345 51 |0.57
80 7.42 | 745 | 220 7o [ 11| 88 | 1 342 a6 36 18 |0.88
81 7.57 | 70% 140 4 7|9 |1 317 3% 42 10 | 0.58
82 7.37 | 1009 | 395 72 |52 | 56 | L 372 106 55 43 |0.57
a3 7.44 | 3969 | 950 214 (101 332 |41 519 447 710 130 | 0.7
84 7.51 | 206 | 240 wo 22| 54 | 1 311 96 70 28 |0ss
85 F.B1| 2822 | 470 110 |47 | 398 | B -366 485 441 15 | 18
86 7.08 | 3597 | 800 78 [147| 375 | 2 479 326 874 23 [1.04
87 753 | 2286 | 5&5 118 |66 | 238 | 2 268 128 707 25 |04
88 7.45| 456 as 14 (12| 63 | O 207 28 22 4 |0.65
85 7.13 | 4080 | 890 62 (179|471 | 2 513 524 776 32 | 08
50 7.54 | 1285 | 475 178 | 7 [ 58 | © 433 113 84 55 | 0.61
S1 F.28 | 1256 | 410 120 (27| 77 | © 348 138 33 66 |0.52
9z | 7.76| 1283 | 155 | 38 |15 | 181 | 4 | 384 128 90 | 37 |0.66
23 744 | 10850 | 2040 | 216 [385|1367 | 1 683 2524 1007 | 252 | 0.5
o4 7.59 | 2273 | 520 136 (44 (2722 | & 122 535 235 4 |o0s55
g5 7.48 | 834 195 54 (15| 88 | 1 335 87 50 28 |08t
as 746 | 1223 | 435 | 134 (24| 60 | O 203 124 16 | 35 | 07
87 7.82 | 836 120 33 |6 | 148 | 2 153 152 &1 3 |09z
o5 791 | s%0 a0 2 [ s |17 |t 311 33 25 3 |os3
oo | 752| 1084 | 285 33 |44 | 108 | 1 305 117 107 8 |os8g
100 |7.32| 3268 | 370 287 | 38 | 282 | 14 409 482 523 88 | 0.6
m | 7.29| B2Z 230 66 (30| 67 | 1L 323 57 32 31 |[0.54
Aguifer Monogement Fion.of forh Bicck, Songaf! Ditrict, Mahomshtn Iv




EC TH | €a** | Mg®™ |Na® |K* HCOs cr S0s* | NO= | F
11 pH
us/cm = mg/fL =
102 7.45 | 1010 | 315 3 |55 80 | 2 342 74 96 53 |08
163 7.25 | 27683 | 745 | 148 (91| 243 | 3 391 468 302 | 119 | 045
104 7.21| 2840 | 835 | 224 |sd4 | 22| 2 391 479 305 52 |0.56
105 | 713 | 3596 | 1215 | 277 (124 183 | 4 348 748 312 | 112 | o4
106 7.57 | 1961 | 550 62 |55 | 163 | 1 343 121 502 2 |08
107 | 7.26/| 3858 | 1130 | 128 |197| 325 | 2 73 567 920 ¢ |63
08 |[7.52| 713 160 48 | 10| 87 | L 268 57 55 26 |0.79
109|766 Q24 380 B0 |44 | 37 | 0 17 1 83 22 |o.si
110 7.76: 1164 | 325 78 (32| 113 | 1 768 142 155 1 |2.04
111 7.7 | 2383 | 275 %5 | 3 | 185 | 2 372 163 176 33 | 047
112 F.24 | B76 180 22 |11 | 138 | 2 104 177 87 4 3.9
113 | 741| 1072 | 375 72 (47| 54 | B 384 71 74 53 | o5
114 7.46 | 959 280 34 (35| 38 | 2 365 74 70 37 |0.51
115 | 7.54| 460 120 26 (13| BB | 1 250 25 4z 7 |08
116 7.7 | 687 125 42 | 5| @ |1t 117 n 33 25 |0.64
117 7.44 | gs0 255 B4 (11| @1 |1 293 103 80 30 |0.53
119 | 76 | 816 | 235 | 54 |24 | 76 | 1 | ‘262 ag a2 | =6 |0.87
118 | 7.78| 545 120 30 |11 | 1105 | O -262 57 £3 23 | 074
128 7.13 | 1122 225 723 |41 | 135 | 4 258 142 &4 50 |1.33
121 7.73 | ‘2489 | 439D 64 |80 | 301 | 2 585 418 143 48 |07
172 7.64| 738 200 58 (13| 95 | 1 323 43 28 25 |0.85
123 |7.924| 702 85 14 (12| 111 | 1 185 a5 58 21 | 1.8
124 |7.593| o34 230 60 |12 | 104 | 1 348 71 as 28 |o.72
125 | 7182539 | 68D 52 (134|224 | 2 580 216 429 53 |0.83
126 7 | 4010 | 1055 | 261 (98| 398 | 3 ] 1163 290 11 |0.23
127 |7113| 2m6 | 605 | 112 (75 | 207 | 2 513 121 450 102 |0.66
Aguifer Monagsment Fian of loth Block, Sonaal Diszrics, Maharosfers [




EC TH | €a** | Mg®™ |Na® |K* HCOs cr S0s* | NO= | F
11 pH

us/cm = mg/fL =
128 |7.383| 2755 | 4355 176 (623320 | 4 592 312 457 116 |0.55
179 |7.658| 1593 | 430 78 |57 | 190 | 2 72 71 197 | 338 |0.73
130 | 7.55 | 628 165 33 (17| 71 | 1 287 35 35 21 |[o.51
131 7,32 | 1395 | 540 1654 (32| 86 | 1 357 78 306 44 |0.68
132 7.86:| 730 180 38 |15 | S8 | 1 336 a6 45 21 | 0,63
133 7.65| 701 235 3 (34|50 | 2 -317 43 47 10 | 0.65
134 7.85| 858 | 300 44 (46| 43 | 1 384 46 51 17 | 0.63:
135 | 7.43| 1401 | 385 42 |68 | 115 | 1 342 149 161 51 |0.as
136 |7:521| 1501 | 445 118 |36 | 113 | 1 262 230 175 33 |06t
137 745 1011 320 98 |18 | 90 | O 366 106 68 56 | 1.09
138 | 7.54| 997 235 62 |19 | 105 | 1 201 163 81 15 | 0.88
139 | 7.45] 1828 | 445 124 (33| 180 | 3 464 184 221 51 |0.85
140 |[7.27| 22490 | s520 120 (53| 244 | 2 427 204 3723 | 44 |0.67
141 T.2Z | 1993 | 425 120 |30 | 224 | 2 110 ZB0 481 g |0.85
142 7.24 | 1796 | 410 124 (24 | 156 | 2 283 308 200 37 |01
143 | 7.6Z | 3676 | 710 118 |101| 510 | 3 470 184 1258 | 48 [1.46
194 | 7.658| 1823 | 290 56- | 36 | 198 | 2 | 275 | 248 185 | 24 (002
145 [ 7.81| 93a 110 26 |11 | 110 |61 -268 78 113 17 | 0.78
146 | 7.56 | 1042 | 360 85 (34| 91 | 5 409 13 36 45 | 0.52
147 |(7.469| 1741 | 635 | 216 |23 | 77 | 1 250 277 324 50 | 058
148 |7.284| 2451 | 680 218 |33 | 217 | 4 140 447 ET 7 (L7
145 | 7.65| 1402 | 400 35 |75 | 85 |1 380 145 115 22 | 064
150 [ 7.24| 1344 | 405 76 (52| 66 | O 323 152 107 12 |0.67
151 7.08 | 1242 | 235 44 (30| 158 | 2 183 227 EE] 10 f2ar
152 7.69 | G664 180 3 (21| 63 | 1 135 74 41 41 |o.68
153 7.67 | 850 230 54 (23| 75 | 1 250 13 51 37 |o.8%
Amuifer Manggement Pian of fath Slack, Songaii District, Mohmrashtn il




EC TH | €a** | Mg®™ |Na® |K* HCOs cr S0s* | NO= | F

11 pH
us/cm = mg/fL =

154 7.85 | 2015 | S70 198 [43] 113 | 1 378 372 119 80 |[0.55
155 | 7.54| 927 370 %4 (33| 2% | O -342 64 64 4z | 048
156 75 | 348 100 20 (12| 38 | © 122 35 25 3 |0.78
157 |[7.73| 677 75 24 | 4 [122] 1 o8 121 55 o |27
158 | 7.42| 757 320 38 |55 | 43 | 0 421 22 36 18 |0.55
159 |(7.49| 578- | 235 52 (26| 42 | 1 -342 25 24 ¢ |o.47
160 |(7.41| 87 | 335 42 (56| 41 | o 372 53 24 s |0.57
161 [ 7.42| 811 290 42 |45 | 58 | 2 336 50 30 16 |0.57
t62 |[7.31|. 9780 | 2740 | 393 (423|931 | 3 841 1082 | 2572 | 61 1
1583 7.61 | 4922 | 1330 | 220 |150| 448 | 2 250 1141 632 44 |0.98
164 | 7.46 | 2035 | 540 54 (98| 218 | 2 458 251 182 44 |[1.55
165 | 7.5Z2 [ 11100 3100 | 289 |[578([1115] 4 975 1560 | 7081 | 88 [1.13
166 | 7.58| 883 270 72 (22| 70 | 3 397 43 64 13 | 0.43
167 7.6 | 2358 | 405 132 (18 | 320 | 4 201 326 535 33 | 16
158 | 7.65| 1287 | 310 22 |62 | 100 | 2 403 71 135 1 [o0.72
169 | 7.62 | 1281 | 470 40 (90| 52 | O 354 8% 165 13 |o:81
170 | 7.24 | 5215 | 1240 | 184 |190| 624 | 3 | 452 | 326 | 1605 | 11 |0.92
1 7.57 | 1442 | 480 82 |&r| 5 | 1 323 128 161 34 | 0.7
172 | 7.48| 1453 | 305 76 |28 95 | 1 117 52 155 4 |07
173 | 781 | 2172 | 48D 64 |73 | 263 | 1 580 333 168 4 |0.66
174 | 7.5%| 1711 | 37s 70 | 49 | 165 | 47 -519 206 114 32 |0.58
175 | 7.54| 2509 | &0% 76 |101| 2E1 | 69 549 333 214 | 117 |0.69
176 | 7.68| 1637 | 470 62 |77 | 133 | 2 ETEY 248 134 3 |o0.47
177 | 7.68| co2 220 58 (18 | 111 | 1 183 142 84 2 | o7
178 |742| 3196 | 725 | 138 (92| 332 | 4 287 411 702 40 |o.9%
179 | 7.41| 2124 | 330 70 (101|160 | 1 259 287 316 43 | o5
Aguifar Monogemrnr Plgn of oot Block Sangsii District; Mahigroshirs hviii




EC TH | €a** | Mg®™ |Na® |K* HCOs cr S0s* | NO= | F
11 pH
us/cm = mg/fL =

180 |7.16( 1822 | 455 | 132 [30] 116 1 281 241 123 79 | 0.7
181 72 | 4153 | 1150 | 76 [233| 328 | 4 348 826 533 | 35 |0.37
182 |7.15| 3667 | 1400 | 128 [262[ 125 | © 409 730 413 37 |0.35
183 | 726 | 5707 | 1800 | 124 (362 465 | 2 348 | 1241 as0 | 118 |0.25
184 |7.53| 2200 | 550 | 208 |17 | 206 | 4 183 291 512 41 |1.85
185 |7.335| 488 95 14 (15| 89 | 1 201 &0 49 13 |18
186 |7.774| 702 125 16 |21 | 112 | 1 171 131 53 g |215
187 7.4 | 1005 | 250 70 |18 [ 120 | 1 317 142 80 13 | 0.4
188 | 8.14 | 643 &0 B 10| 103 |5 226 78 80 0 |0.58
189 |7.47| 1850 | 505 | 138 (39| 136 | 1 -342 135 355 49 |0.59
150 7.7 | 1786 | 410 60 |63 | 152 | 1 256 121 376 34 |o.58
131 | 7.65| 978 300 48 |44 65 | O 415 35 68 21 [0.55
192 | 7.66| 5201 | 1420 | 216 |zZ14| 608 | 3 384 525 1549 | &2 | 1.17
193 | 7.85| 4652 | 1000 | 212 114 524 | 3 238 716 943 33 | 2.2
194 | 7.89| 712 105 10 (19| 100 | & 104 128 &9 8 [2.45
195 7.6 | 815 270 72 |22 | 50 | o 330 53 56 7 |o.68
196 |7.31| 2045 | 520 | 118 |55 | 188 | 1 | 409 330 173 | 41 |0.65
157 |7.46| 1348 | 555 | 130 |56 | 42 | O 232 269 119 12 | 0.62
138 | 7.73| 1087 | 340 55 |4a| &85 | 0 433 a2 as 30 |0.75
199 | 7.62 | 1505 | 230 8 |18 | 122 | 1 146 195 348 g |p.g2
200 |7.283] 1224 | 450 | 150 |18 | 55 | 1 317 145 142 13 |0.61
201 |7.893| 2313 155 24 |23 | 506 | 2 13141 121 145 76 | 24

202 |7.385| 2135 | 605 | 200 |25 | 150 | 4 134 408 368 11 |1.58
203 |7.719] 1402 | 235 66 |15 171 | 2 122 2943 125 5 |1.82
204 [ 9.03] 1531 | 125 20 |18 | 280 | 2 287 128 53 15 |1.46
205 |7.13| 2217 | 645 | 190 |41 | 179 | & 458 248 294 | 100 | 1

Aguifer Monagemenr Fian of loth Blioce. Songoli Diszrier, Maharosirms lix



EC TH | €a** | Mg®™ |Na® |K* HCOs (ol f 50s% | NO= | F

I pH

ps/fcm = mg/L =

206 [7:267| 2108 | w4 174 |50 ] 164 | 26 537 213 272 104 | 0.88
7 | 749 17289 | 20 40 |27 | 182 | 1 153 241 115 12 [ 173
208 |7.492| 2104 | 365 | 162 |35 | 293 | 5 244 184 715 16 |0.57
369 |7.042| 2319 | sS40 190 [113| 143 | 4 403 238 493 | 83 |0.54
210 7.05 | 2510 810 145 (108 223 | 2 586 248 405 126 | 0.67
211 7.26/| 1007 | 290 78 |23| 99 | 2 38d &0 70 B1 | 0.83
212 |7.577| 1750 675 | 224 |28 | 58 | L 244 231 181 43 |0.45
213 |g.o0i| 573 135 14 |24 | 97 | 1 183 78 83 i |14
214 7.42 | o8& 275 48. (38 | 79 | 4 360 B 39 40 |0.3%
215 7.25 | 574 315 58 (41| 63 | O -348 82 &2 40 | 0.52
216 | 7.47 | 1079 | 32 54 |46 | 75 |10 354 =1 &9 56 |0.56
217 7.58 | B3z 2060 30 [30( 85 | 1 348 74 41 & |0.43
218 | 7.43| 3075 | 550 196 | 15 | 400 | 12 427 337 512 B1 |0.71
219 7.53 | 2093 655 170 |83 | 135 | t 305 113 &01 42 | 0.78
0 | 737 1174 | 340 55 (47 | 72 | t 4an3 H ET:] 41 |o0.83
221 7.85 | BS1 180 66 | 4| 150 | 2 421 95 a7 1 |0.82
272 |7.38| G3B | 165 42 |15 | 70 | L | 171 as | &3 g |143
223 7.61 74 280 48 (35| 45 | 1 342 50 42 16 | 0.7
Aquifer Manogement Fan of fath Black, Songail Ditrict, Mahomshers Ix




Annexure-VIII

Major Ion Chemistry of Ground Water Samples from Deeper Aguifer (Aquifer-

2), Post-monsoon Season-23.

EC TH |Ca® Mg™ |Na'| K* |CD=*HCOz| Cb ’Id;m* NO= E

i
'WELL NO| pH

us{ o = mg/L =
L 7.61 | 13%6 | 170 43 [12[186] 1 | O |399| 143 [154] 40 | 05
2 7.49 2000 | B30 |236] S8 | 66| O | @ |203 | 397 |205] 44 | o4
3 7.35 | 3089 | 1010 |152| 153 |25%| 4 | © | 397 | 595 | 345| 58 1
4 7.5 | 4635 | 1320 |152| 228 |501| 3 | O | 513 | 723 | o0& | &2 1
5 73 | 3598 | 940 |44 | 202 |338| 3 | 0 | 574 | 49 |685| 72 | 1z
& 7.64 | 1703 | 210 |42| 26 |z87| 1 | 0 | 696 | 95 |159| 15 1.7
7 7.27 | 5248 | 1820 (341 236 (349 2 | O | 433 | 593 | 544 | 124 | 0.9
g 7.66 | 1813 | 490 |72 | 75 |159| O | O | 403 | 135 1-3:13 &7 | 0.8
g 13 | 418 | 25 | 6| 2 |75 © | o |104| 5@ |40 | = 1.2
10 7.64 | 1462 | 555 |110| &8 | &7 | 1 | O | 476 | 128 | 81 | sz | 0.2

11 836 525 58 10 6 2y 1 g [ 261 60 |12 it 2.1

12 7.29 | 1188 F25 -t 2 ([ l100| 18 0 300 | 106 | 19 37 0.3
13 763 | 1179 265 |53 25 113§ A5 g | 311 | 183 | 44 55 11
14 749 | 3157 g0 |232| 56 (300 & 0 | 226 | 5595 | 334 | 88 0.5

15 1,05 | 2078 550 |136| 61 175 2 8 183 | 411 | 275 ©5 0.8

1g .32 1260 330 56 T ] a7 1 0 | 351 | 145 | &2 1) 0.5

17 7.58 | 541 | 180 |48 | 15 |121| 14 | © | 354 | 8% | 4 | 42 0.3
18 747 | 1292 | 350 |42| 60 |94| % | © |384| 83 | 68 | 119 | 0.5

19 | 765 | 724 | 30D (76| 27 |29| O | 0 |305| 43 |42 | 54 | 0.5
20 767 | 1282 | 530 |140| 44 | 40| 1 | 0 |43 | 95 |&i| 88 | 0.4
21 7.5 |13160| 5080 |590| 685 |i003 2 | © | 360 | 3261 |2321| 25 | 02
22 7.73 | 7923 | Z290 (397| 316 |732| 2 | O | 323 |1432 1666 40 | 0.4
23 7.7 | 5850 | 2000 (533| 163 |(447] 3 | © | 4151475699 95 | 0.4

Aguifer Monagemenr Fian of loth Blioce. Songoli Diszrier, Maharosirms [l



i EC TH |Ca* Mg™ |Na*| K* |[COs5HCOs| CF S04 NOs F
lwﬂ_l_ﬂu pH !
ﬁ!unfi' < mg/L =
24 803 | 640 | 120 |22| 16 |95] 1 | 0 |226| 78 | 22 | 1O 0.3
25 7.86 | 2832 | 565 |148| 47 |347| 3 | @ | 201 | 496 | 545 18 | 1.4
25 7.98 | 7682 | 1400 |253| 187 119G 2 | 0 | 476 | 1418 |1858| 66 | 0.7
27 7.49 |1031 | 330 (42| 55 |59 | o | o |37m2| 57 |82 | &6 | @5
28 7.7 |1046| 350 |58| 50 |S8| O | O |366| 71 |63 | 68 | B.5
23 771 |-3233 | 1230 |317| 107 |182] 1 | @ | 354 | 553 |5%2| 31 | @.2
|
30 779 | 1343 | 325 88| 25 [118] 2 | o |33 | 106 [125] 45 0.5
31 7.67 | 2198 | 740 |[i32] 100 (188 8 | o |se1| 277 iz:-:a 208 | 1.1
32 7.3t | 1542 | S00 |9S6| 63 (113] 1 | O |4s4 | 181 |105| 76 | 0.7
33 7.67 | 2069 | BDS (257 34 (88| 1 | o | 232 390 I
|
24 793 | 991 | 315 |78| 29 |76 t | @ |[21a] 156 [115] & 0.4
35 75 | 1200 | 585 (134| 61 |49 | O | @ |330| 149 |117| 78 | 0.5
35 7.46 | 4673 | 1400 |357| 124 |465| 2 | O | 293 | 709 (1093 66 | 0.5
37 7.53 |.2783 945 (212| 101 (124 1 | © | 464 | 355 jsnz 174 | 0.3
38 7.56 | 3918 | 1440 |457| 73 |i70| 14 | D | 331 | 49 jﬂ'?l 11 0.2
35 7.62 | 1845 | 580 |86 | 69 |108 1 | O | 342 | 248 1155 101 | 0.3
40 7.62 | 2355 | 875 |98 | 153 |141| 2 | O | 421 | 255 |474| 115 | 0.4
41 7.67 |1523| s90 (32| &3 (83| 1 | o0 |354| 158 1213 115 | 0.4
42 7.62 | 2567 | 730 |124| 107 |Fma| = D | 427 | 454 | 283 17 0.4
|
43 7.33 |1359| 405 [88| 45 (76| 11 | 9 |[421| 145 |42 | 33 | 0.4
44 736 | 651 | 255 |sS4| 29 |31| O | @ |372| 18| 5| & 0.4
45 7.26 | 784 | 265 |76| 18 |48| 1 | o0 (421 | 21 |10 ]| 15 | D4
46 7.5 | 1115 | 390 [sz| 45 |[s0| 1 [ o (397105 11| &8 | 0.4
47 769 | 653 | 180 |30| 25 |[s8| 2 | 9 |83 63 |85 | 7 0.2
48 772 | 937 | 235 |®0| 23 |87 | 2 | @ |250| 92 |88 | 64 | ©.3
13 7.65 | 1604 | 470 (146 25 |(114| 3 | O | 366 | 220 | 113 | 28 0.4

Aquefer Mangoement Fion of doth Stock, Sangoit Getrict, Mohoroohtro
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i EC TH [Ca*" Mo®™ |Na'| K' [CO5HCD:| CF S045 NOs F
!\'IELI_N-CI pH !
uS!unf]i < mg/L =

50 7.77 | 1785 | 465 |o6| 55 |134| 11 | 0 | 360 | 220 | 129] S6 | 0.6
51 7.68 | 828 | 350 (96| 27 |24| 1 | D |305| 64 |66 | 18 | O.5

sz 756 | 785 | 310 |58 | 4D (37| O | O | 360 | S0 R 0.3
53 7.83 | 724 | 290 (48| 41 (37| © |90 |31 | s6 (75| @ 0.3
54 773 |1168 | 385 |70| 51 |88| O | O |464| 9% | 75 | 17 | ©.5
55 773 (1203 390 (94| 38 63| 1 | o |232| 342 [87 | 110 | 8.4
56 765 1267 | 295 (34| 51 |89 | &4 0 (476 | 92 | 19 | 34 0.4
57 7.52 | 2803 | 1180 [337 B3 [113] 33 | o | 223 | 482 [457| 45 | o4
58 776 | 751 | 235 |S54| 24 |s0| 1 | 0 |305| 50 | 55| 8 0.4
53 777 | 1327 | 400 (80| 48 |78| 1 | o [3s0| 113 (83| 65 | D4
60 768 (1232 a15 (96| 43 [e3| 1 [0 [3am| 122 Fe | 71 | 04
61 7.82 | 935 | 210 |36| 29 |115| 1 | @ |330| 71 |92 | 7 0.5
82 7.75 | 1168 | 360 (45| 60 |77 | 2 | O |397 | 71 |92 | 63 | 0.6
53 7.65 | 4271 | 1100 |224| 131 |414| 45 | O | 336 | 567 jﬂl? 197 | 0.2
54 764 | 1033 | 355 |66| 46 |53| 1 | 0 | 262 43 im 35 | 0.2
85 7.83 | 5833 | 1530 |285| 195 |653| 3 | © | 378 |13331877| 40 | 0.2
&5 7.84 | BOS6 | 2440 (473| 306 |827| S5 | O | 336 |1801 1680 81 | 0.2
57 7.81 | 3710 | 7/0 (125| 109 |441| 2 | 0 | 586 | 610 |504| 46 1
58 7.14 | 3886 | 580 |305| 53 |386| 1 | O | 427 | 298 |1051| 22 1
59 7.56 | 6863 | 1510 |176| 250 |831] 48 | 0 | 458 | 383 [2378] 34 1
70 7.64 | 5975 | 2050 |253| 345 |721| 3 | 0 | 445 1631|874 135 | 0.7
71 758 | 1040 | 355 |84| 47 53| 1 | 0 |28 | 113 (%4 | 32 | 03
72 7.55 | 1282 | 415 110 34 [1o4] =z | o |az7 | 1%6 a0 | =5 | 04
73 79 | 822 | 280 |45| 40 |s5| 2 | @ |238| 71 |wr| 23 | 03
74 7.78 | 1004 | 310 (34| 55 |&6| 1 | O | 256 | 92 |116| 47 | D4
75 7.45 | 2751 | 64D |12Z| 61 |266| 3 | O | 337 | 454 |300| 70 | 0.4

ﬁ@ﬁarﬂhmmﬂ?hnﬂfﬂﬂfﬂd:fmﬂﬂmr; Mohorosatra
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i EC TH [Ca*" Mo®™ |Na'| K' [CO5HCD:| CF S045 NOs F
!\'IELI_N-CI pH !
uS!unf]i < mg/L =

78 7.6 | 2068 | 495 |116] 50 |187] 4 | 0 | 183 390 |252] 25 | 0.4
77 7.61 | 3038 | BzD (192 B3 |236) 2 | O | 350 | 397 |358| 104 | 0.3

78 7.47 | 3880 | 1520 |325| 173 |215| 1 | O | 205 | 284 e8| 8 0.6
75 7.57 | 4003 | 1320 [397| B0 (327] 2 | o | &7 | 596 |1o49] o 9.2
80 75 |2250| 770 |200| 66 |95 | 44 | 0 | 299 | 177 |495| 64 | 0.4
31 7.61 | 7115 | 2290 |465| 275 |453]| 2 | O | 336 | 1404 (1251] 42 | .3
az 879 | 1302 200 [s2| 32 [133] & [12] 3t [ 192 Iizss 2 5
83 7.43 | 2277 | 1380 |345| 122 [127] 1 | © | 275 | 298 igui 81 | o6
84 7.63 | 580 | 115 |18| 17 |145] 1 | 0 | &1 | 220 | 82 | 1 2.5
35 7.25 | 1008 | 385 (105| 29 |&i| 17 | D |403 | 82 |8a | 40 | O.3
a5 722 | 1193 | 405 (102] 36 |77 | 14 [ o |3 | 113 78 | 75 | 0a
87 7.76 | 809 | 175 |39 | 19 |93 | 1 | @ |305| 50 | 45 | 45 | 0.4
88 753 | 552 | 220 (42| 28 |34| O | o |293| 21 |28 | 27 | 0.7
58 7.62 |.2315 | 515 |52| G4 |224| 41 | D | 616 | 298 | 135| 109 | 0.7
0 7.71 | 1268 | 310 (44| 45 |i20| 5 | 0 | 317 | 170 |71 | 70 | 0.7
51 5.22 | 1998 | 440 | 34| 85 |210| 1 | © | 561 | 255 |106| 58 | 05
52 7.27 | 2532 | 690 |SA| 135 |170| 41 | @ | 555 | 411 | 11B| 43 | 0.2
53 777 | 886 | 275 |e0| 30 |e2| 1 | O |366| 50 | 58 | 28 | 0.5
a4 773 | B17 | 255 |46| 35 |46| 18 | 0 | 366 | 35 |38 | 27 | 0.5
85 782 | 7az | 155 (42| 1z [®s| 1 | @ [299| 35 [sz| 13 | o7
55 8.08 | 937 | 110 (38| 16 |152f 1 | © | 159|170 |80 | 35 | 1.2
57 741 | 3408 | 850 (132 126 (351 3 | 0 | 574 | 284 |4d0| 207 | 0.4
28 7.45 | 2661 | 550 (180 36 |326| 3 0 | (15 | 550 380| 4 1.4
59 733 | 1105 | 300 |68 32 |106) 1 | O |354| 135 |62 | 47 | 08
100 | 7.63 | 1706 | 410 |116| 29 |(170| 3 | @ | 317 | 191 |276| 44 | o7
i01 | 7.68 | 6016 | 1240 |2B1| 131 (787 1 | O | 488 | 128 2049 45 | 1.1

Aguiter Monmg=ment Fian of Joth Bfock, Songoft Distncr, Menorashtro



i EC TH |Ca* Mg™ |Na*| K* |[COs5HCOs| CF S04 NOs F
lwﬂ_l_ﬂu pH !
ﬁ!unfi' < mg/L =
102 7.44 | 1718 | 335 |48 | 52 |207] 2 o | 330 [ 128 ]331 13 1
103 7.59 | 1784 | 425 [1BB| 38 |[174| 2 D | 342|277 | 145 72 0.3
i 1
104 74 | 2093 | 60 |216] 36 |133]| 2 0 | 317 | 298 |32i| 65 L
105 | 7.50 | 1445 | 52D |i16| 56 (169! 7 | O | 397 | 156 |105| 84 | 8.2
106 | 767 | 776 | 295 |sO0| 35 (34| 1 | O | 287 | S7 | 72 | 12 | ©.3
107 7.47 | 1552 | 645 |180| 47 (41| O B | 275|213 (189 77 0.3
|
108 7.5 | 1489 | 570 [186] 25 |57 | 1 0 | 281|205 |189| 45 0.2
109 7.78 | 83z 320 (42| sz [a4s]| 1 D (20| 60 |45 | 28 B.7
110 7.71 | 1755 | 225 (38| 32 |28D| 2 0 | 744 | 57 |1s0| 13 1.5
11t 771 | 2815 | 545 |B4| B |32§| 2 O | 336 | 553 |159| &3 0.5
|
ii2 7.42 | 803 305 (54| 41 (31| @ 0 [3a8| 57 |26 | 22 | o5
113 771 (w073 | 375 |45 63 [6O| O g [372] 85 |58 | 73 0.4
114 7.63 | 718 | 245 |50 29 (38| O 8 [3m3| zv [ 23| 45 0.4
1i5 7.66 | 9522 | 3620 (4A1| 538 (/10| 4 0 | 366 | 578 j3mﬁ g5 0.5
115 7.55 | 3036 | o900 |1ig| 1483 |2m2| 3 D | 445 [ 213 |602| 88 0.8
' I
117 7.75 |8710 | 2920 |240| s64 |874| 3 9 | 452 | 553 3047 56 0.6
118 | 7.28 | 5816 | 1700 |401| 70 |558| 2 | O | 262 | 1149 |ipi0| S52 1
118 7.73 | 7420 | 1840 |361| 228 (855 3 0 | 458 11-53%1513 85 1.4
120 7.3 | 2163 | 525 |56| 94 [zod4| = 0 | 331 | 208 i:'-_is_z 41 1.9
171 7.46 | 7846 | 2380 |305| 394 |FF1| 2 9 | 445 | 1248 1794 o0 0.5
|
12z 764 |1021| 310 |70| 33 |80 3 g | 372 | 58 | 92 | 3§ 0.2
123 7.77 |-2476 | 820 [182] 101 |136] 1 0 | 336 | 262 1 510 23. | 0.3
124 7.64 | 5696 | 2180 |e77| 119 [281] 1 o | 225 |1337|852| 70 0.3
125 7.79 2605 | F¥0 (255 330 |2az| 1 9 [ 200 538 |306| 13 0.5
126 7.61 | 2587 | 945 |283| S8 |1s0] a g | 330 | 284 ]63-3 34 0.7
127 8.03 | Bag im0 |36 19 |=B| 2 U | 396 | B0 ] 14 | 25 0.5

Aguifer Momegenem Plor of foth Blod, Songtrlf Degrict, Moforozhto
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i EC TH [Ca*" Mo®™ |Na'| K' [CO5HCD:| CF S045 NOs F
!\'IELI_N-CI pH !
uS!unf]i < mg/L =

128 | 7.56 | 2155 | S50 | 78| 86 |187| 62 | O | 452 | 298 | 226 116 | 0.7
128 | 7.35 | 1394 | 360 (80| 39 |107| 2 | @ | 183 | 184 | 152 &8 | 1.9

| 130 | 753 | 1284 | 225 |62 | 17 |134| 2 | O | 128 | 206 = | 2e
131 | 7.63 | 2513 | 620 |164| 51 |242] 11 | © | 360 | 458 | 237 | 57 | 0.4
132 7.2 | 5216 | 1850 |377| 173 387 2 | 0 | 366 |1124|756| B84 | 0.3
133 | 7.53 | 2083 | 405 [124| 23 (266, 2 | O | 146 | 269 |535| 16 | 2.6
134 | 7.69 | 2710 | &30 |132] 73 |[252| 9§ | o [s15 | 220 Ii 530| 20 | 0.6
135 | 795 | 535 | 88 |12| 7 |9 1 |0 |267] 43 |38 | 10 | 13
136 | 7.95 | 623 | &5 |12| S |108] 1 | O |207| 28 | 91| 1 0.4
137 | 777 | 1509 | 345 |98| 24 [150] 1 | @ [452| 85 [187| 43 | o4
138 | 7,36 | 3422 | 9s0 |218| 102 |325| 3 | 0 | 380 | 312 %393 9 0.5
135 | 7.65 | 1205 | 310 [36| &7 |[106] © | © |378] &7 |i53| 33 | 05
140 | 7.81 | 5200 | 1210 |228| 156 |763| 2 | O | 336 | 780 |1633| 8 =
141 7.89 | 5581 | 880 (i85| 100 |702| 4 0 | 281 | 794 iﬂlﬁ 30 2k
147 | 7.76 | 7601 | 2860 |489| 399 |622| 5 | O | 342 | 1262 izﬂgg 37 | 0.2
143 | 7.42 | 3144 | 1030 |96 | 192 |239| 3 | © | 464 | 440 425 208 | 05
144 | 7.73 | 1199 | 210 |42| 26 |16, 1 | @ | 256 135 |103| 8 | 0.8
145 | 7.65 | 1623 | 495 |88 | &7 |112| 1 | O | 454 | 163 ] 145 26 | 0.5
145 | 7,36 | 1900 | 71D |188| 58 |105| 1 | O | 342 | 344 |188| &1 | 0.4
147 | 2.51 | 2927 | 780 |297] 10 |223] 1 | @ | 287 | 3s% |527| 103 | 0.2
148 | 7.58 | 2270 | 860 |224| 73 |104| 1 | © | 323 | 277 |382| 125 | 0.3
148 | 821 | 2358 | 150 22| 23 [aa1| 1 | o [1050| 106 ] 146 | 60 | 2.3
150 | 7.59 | 2425 | 790 |257| 30 |1a1] 1 | o | 244 | 357 ijm 82 | 0.5
151 74 | 2851 o930 |242] 79 [i76] 1 | @ | 203 | 240 [4%0| 75 | 0.6
152 | 7.83 | 831 | 230 28| 38 |78| 1 | @ | 244 | 106 | 47 | 18 1
153 | 8.24 | 3574 | 560 |72 | 92 (845, 1 | © | 763 | 496 EXES z

Aguiter Monmg=ment Fian of Joth Bfock, Songoft Distncr, Menorashtro



i EC TH [Ca*" Mo®™ |Na'| K' [CO5HCD:| CF S045 NOs F
!\'IELI_N-CI pH !
uS!unf]i < mg/L =

154 | 7.56 | 2510 | 575 |178| 125 |142| 2 | O | 348 | 313 153? 61 | 0.5
185 | 775 |7134| 510 |20 51 |225| O | O |403| 284 |306| 6L | 8.6

| 156 | 7.81 | 2140 | 245 |i138| 24 |275| 2 | O | 201 | 206 ‘e @ 0.6
157 | 7.72 | 568 | 225 (42| 28 [21| @ | o |262| 14 [s2| =3 0.4
158 | 7.72 | 2043 | 395 (110| 29 (250 2 | O | 185 | 291 |385| 36 | 1.4
153 | 7.55 | 3767 | 1040 |39%| 66 (258, 2 | O | 287 | 665 | 563 64 | 0.4
160 | 7.28 (1116 385 76| 47 |71| 12 [0 [a37@| 106 Tes| 75 | oA
161 | 7.74 | 2192 | 405 |7a| s3 |2a3] 1 | o | 214 | 284 30| 52 | o7
162 | 7.65 | 1814 | 470 |118| 43 |143| 1 | O | 445 234 |113| 48 | 1.3
163 | 7.47 | 1303 | 440 |68 | 66 |67 O | @ |372| 113 |135| 72 | B.2
1ea | 778 |83 150 || 18 |78 § |0 |Zm | a5 a3 1z | o3
165 | 7.34 | 887 | 230 |[S6| 22 |72| 1 | @ |185| 121 |77 | 8 1
166- | 7.64 | 1696 | 415 |104| 38 |144| 40 | O | 445 | 177 | 147 | 68 | 0.6

bewii



Heavy Metal Chemistry of Ground Water Samples,

Annexure-IX

Pre-Monsocon Season, 2023.

S. Mo. | Location Source |Lat Lang B Al Cr Mn Fe MNi Cu zn As Se Sr Mo Ba
I Dafalpur BW 17,0104 |75.1065) 6.035 | 0.009 0 D.G01 |0.003 | 0.00L | 6:003, 0.004 [0 D.G01 |0.105| 0 0.005
2 Khalati DW 17.0156 |75.1317|0.0270.055|0 0.007 |0.038| 0.081 | 6.605(0.005 (0 ] 0.143|0 0.603
3 Rampur BW 17.0419 |75.1792|0.058{0.008(0 o 0.002 | 0.001| 5.003{D.003 D 0.018 |0.175|0 |0.014
4 |Jath HP 'i7.0464 |75.1974(0.087|0.001|0 |0.004|0  |0.00L|0.001|D.192[0  |0.002|0.119|0 [oooa
5 Jath BwW 17.0457F | 752174 | 0192|0001 |0 o 0.021| 0.002 | 0003 0.037 | 0.008 | O 0.281| 0.013 0.007
& eldan HP 16,9231 |75.1850| 0.1820 o 0,01 | o081 p.e01{D.227]D ] 0.353| 0081 o
7 Bilur BW 15,5449 |75.1832(0.368)0.001|0 [ 0 0.001|0.0020.013 (0 0.003 [0.394 | 0.006 | € 0.011
8 Basa::gi HP 16:8557 (75484700970 a o 0.001| 0,001 | Cu0030.182 10 0.001 |0.353 | 0.001 D004
g Sindur BEW 168735 (75.2126|0.221{0.001[0 D 0.001 | 0.001 | G.007 | 0.089 (0 D.004 | 0.226| 0.002 0.005 |
10 |[Guowad HP 16.883% |75.1573|0.857 (0 a ) o o B.eoil0.031]o BDL [o.022|0 a,601
11 Wajrawad HF 159086 | 75.1377 | 30650 0 C.006 |0 C.001 | B.00Y0.183 0 C.002 | 0209 |0 0.001
12 Ekundi He 15,9284 |75.0987|6.07310 0 0.009 |0 o G.00L{D.1Z | BOL |0.244|0 0
13 Tiayral BwW 16:5579 (75.1080|0.05210.001 {0 0.001 |0 o G.001 [0.012;0 0.001 0043\ 0 0.00%
14 Dafalapur HP 17,0020 |75.0738|0.231 0 7] D 0 B.00L | 0:003 | D.007 [0 D.001 | 0,738 | 0.006 0.002
15 Belunki HP 17,0258 |75.0746|0.092]0 a n.013 (o p.001 [B.e0z2]0.605 00 i) 0.07 |0 o,601
15- Baj HP 17.0480 |7=.0643 | 0.1 0.001:0 C.001 | 0032 | 0 B.001{0.03210 BBEL |0.077 | D.o01 0.001
i7 Hanth HP i7.0595 |73.1563| 0.054|0 0 0.005 |0 0.001 | 0.006 | D.044 | 0 BDL |D.435|0 0.001
Aquifer ManogemenT Fian of jooh Biock. Sonowi Dstrict, Mafhomshm bovrii




S. No. | Location Source |Lat Long |B Al [or [Mn [Fe [Ni [cu Zn |[As [Se [sr [Mo [Ag Ba
18 Devnal HP 17.0024 |75.2435(0:173[0 0 0.04 |0 0.001(0.001[0.372|0 0.001(0.51 |0 0 0.001
19 Mendhegin BW 16,9967 |75.2423|0.21 |0 0.001 [ 0,001 [0.004| D o 0.012(0 0 0.127(0 [ 0.003
20 |Umaran BwW 169032 |75.2527|6.323/0,001(8 [0 |og0i|0 B.e02(0.008|0 0.001(0.373|0.01 (@ |8.008
21 Ravalgundwadi | BW 15,9778 |75.2875|0.06 |0.001,0,002(0 0.009 | 0.001| 5.001.{D.014 [ D BDL |0.016|0.001 @ [0.001
22 Untywadi HP 16,9862 |75.2711|0.472|0.601 | 0.001 |0 o BOL |G 0.007 |0 0 0.069|0.001|0 0.001
23 Muchandi HP 16,5989 |75.3145|0.305]0 0 0.005 |0 o e 0.075|0 g.001 [0.142|p.001 B 0
24 Muchandi HP 16,9827 |73.3347|0.334]0 o 0 o BOL |B 0.02 |8 BDL |0.543| 00616 9.001
5 Dankonur HP 17.0143 [75.3687(0.211]0.003(0 0 0.003/ROL |0 0.002/0 8DL |0.481)0.001(0 0.004
26 |Serdi HP 17.0718 |75.2845|0.033|0.001|0.001 |0 0.005/BDL |0 0.01 |0 8DL |0.018|0 0 0
27 | Guddapur HP 17.0675 |75.4056|0.0358(0 0 D 0 o 0.001{D.062 (0 8Dl [D.04 |0.p01|0 0.001
25  |Asang) Jat HP 17.0812 |75,4531|6.844 (0 a o o 0.081 | 0.802(0.192 |8 B80L |0.048|0.081|0 8,001
29 |Sankh HP 17.0751 | 754937 | 0.062|0.061 0,001 | 0,022 |0.004| 0 0.602 042810 B0L |0.012|0.004|0 g
33 |Danbadachi | HP 17.0437 |75.4066|0.122|0 i 0.172 |0 i 0.005(1.614(0 BOL |0.029]0.004|0 0.004
31 Danbadachi | HP 17.0330 |75.4251|0.247(0 |0 0.196 |0 0.002{0.001{1.406 0 0 |b.574|0.001|0 lo.001
32 |Pandharewad BW 17.0113 |75.4675|0:215(0 |0D 00130 0 |0.001{0.142(0 BOL |0.644|0.001|0 oom
33  |Azang Turk |HP 17.0064 |75.4757|0.861 (0 a 0.001 [0.001 |0 B.e02{0.025/0 o 0.076|0 6 9.004
34 Motewad) HP 16,0957 |75.5269(0.156]0.001]0 o 0 o 0.001{0.01 |0 o 0.029|0.001( 6 0.005
35 Pandozan BW 17.0394 |75.5217|0.048(0 0 0.152 |0.001 | B.00L{ G 0.992[0 BDL |03 |0.002|BDL 0.001
36 | Tikondi BW 17.0295 |75.5684|D.16 |0.001|0 0.007 |0 BDL |D.001/0.055|0 o.001[0.134| 0001 B 0.001
37 Konbag) HP 16.9804 |75.6150 n.na1_-u.umfa 0 o BOL |0.601]0.004(0 0 0.118|0 8 0.002
Aquifer Monog=ment Pian of Joth Siack. Songeil Ditrice, Mafomsite It




S. No. | Location Source |Lat Long |B Al [cr [Mn [Fe [Ni [cu [2n [As [se [Sr [Mo [Ag [cd [Ba
38 Gulgumjnal | BW 17.0269 |75.5500(0.016/0 0.003[0 0.011(0 0 0.01 |0 8DL |O 0 0 o 0
3% |Jajyal BE HP 17.0601 |75.5021|0.015,0.006|0.008 | 0,006 | 0.012 | 0.006 | 6.006 | 0.011 | 0.005 | 0,004 | 0.006 | 0.005 | 0.004 | 0.005 | 0.005
40 |Morbagl HP '17.0897 |75.6135|0.014|BDL [BDL |0.024|BDL |BDL |@.E01(0.126(8 |0 |o.551|0 oL [0 |@
a1 Kolgin HP 17.1064 |75.3265|0.054|BDL |BDL |0.005|BDL |BDL |G 0.302/0 0 0.673| 0 BDL |D  |D.002
42 Karajanagi HP 17.1113 [75.3027|0.02 |0.504(0.006|0.003|0.014| 6,003 0.003{0.013 | 0,003 |0.002 | D.003| 0.004 | 0.003{0.603 | 0.003
43 Nigadi HP 17.1178 |75.2724|0.016|0.001|0.002 [0 0.007|0 e p.011l0 0 p.011(o e 0 0
44 |Sanamadi BW 17,1402 |75.3438|0.024]0 o,001(0 o.002|BoL B D.012[ 0 BOL |0.024|0 o 0 o
45 Tonewad HP 1FA807 (75.3477|0.375(D 0.001 | 0.602 (0.005] 0.001 | 0.00410.055 |0 0.001|0.83 (0.017|0 o 0.pas
a5 |Yeli BW 17.1968 |75.3105|0.08%|0 0 0.042 |0 0.001|0.001[0.262]0 8DL |0.015|0.002|0 0 0
47 Boblad HP 17.2215 |75.4344|0.06 |0.061[0.002|D 0.006| 0 0.001{0.024 [0 D 0.042| 0 o o 0
48 Nigadi HP 17,2355 |75.5221|0.047(0,001|0.004 |0.001 |0.007|0.0081 |0.001 (0,127 |8 0 0.128|0 o 0 8,001
48 Balgaon BW 17,1850 |75.5018| 0.058]0 0,002 (0,006 [0.007|0 0.601{0.507 | D 0 0.146| 0 G 0 0.002
50 |Borag BW 171371 |75.5887|0.422|0,001,0.002|0 0.008|0 0.0010.014(0 0.001 |0.622 | 0.001|0 ] 0.017
51 Bhiwargi BW 17.0881 |75.5523|0.185(0 |0 o0 o BDL |D D [0 0.001 | 0292 | 0.001 |0 0 |00t
52 |Revnal BW 17,1160 |75.1909|0.104|0.001 [0.002 0,001 [0.006|0 | 0.001|0.009.0 5DL |0.201|0.00L|0 o 0.003
53  |Bewanal BW 17.1355 |75.1974|0.126/0,067 |0 0.021 [0.007|0 g.e0ifpoos o BOL |0,452[0 o 0 0,025
54 Dehewad DW 17,1246 |75.0712|(.029]0.006(0 o 0.006|BDL | 0.003]0.009(0 0.001[0.029|0 G 0 0.002
55  |Dehewadi SW i7.1246 |75.0712|0.054{0.601]0 0 o.001|BDL |G.001]D 0 BDL (0.083|0 [ 0 0.003
56 Kumbari HE 17.1165 |75.1177|0.06 |0.001|0 o 0.001|BDL |D.001|0.001|0 o o.112(0 e 0 0.003
57 Konsan =W 17,1426 |75.1316/0.67 |0 g 0 0.001|0 0.601{0.027 |0 BDOL |0.353|0.0610 0 0.001
Aguifer Managemant Fian of fath Biock, Songai! Detrict, Mohorzsntn It




S. No. | Location Source |Lat Long |B Al |Cr |Mn [Fe [Ni |Cu [2Zn Se |Sr Mo |Ag |(Cd |Ba
58 Konsan HP 17.1518 |75.1344[0.023[0.001|0.008|0 0.025(0.002|0 0.03 8DL |0.001|0 0 0 0.001
58  |Singanhali HP 17,2275 [75.1552|0.041{0.001(0 0.1 [0 BOL |0.001)0.04% 80L |0.124|0.001 |0 o 0.001
&80 |Shegaon BwW 17,1635 |75.1794(B.152{0° [0 [0.216|0 0.081|6.801 (0,528 o |@.41 |p.oez|e 0 |e.co1
61 |Jath BW 17.0587 |75.2177|0.661 (0 0 0.001 |0 o 0.002D.012 0.001 |1.051 | 0.00Z| 6 o 0.003
62 Walsang BW 17.0559 |75.2935|0.0684)0.601 |0 0 0.001[BDL |0.001(D.013 BDL (0.506(0 [ 0 0.004
63 Walsang HE 17.0586 [75.3143|D.728|0 0.003 |0 p.oo1|BDL |B 0.005 p.003|0.661|0 o D 0.004
64 Eolgin EW 17.0830 |75.3393|0.265]0 g 0,001 |0 BOL- | 0.B01{D.025 0,001 | 0,559 | 0.002 | 6 0 8.003
3 madagyal HP 17.1433 |75.42556(0.165/0.007 |0 0.G06 [0.005|BDL | 0.035]0.049 0 0.61 [0.004(0 o 0.004
&8s Sarnyal BW 17.1761 |754551[0.017|BDL |0 BDL |[BDL |[BDL |0 0.025 0.001 [0.107| 0 BOL |BDL |BDL
67 Utagi HP 17,1218 |75.4972|0.053,0.001 | 0.002|D.056 |0.028|0 0.002 | 0.277 0 0.046| 0.001 |0 o 0.002
Aquifer Manmgement Fian of Joth Skck. Sangoil District, Mahormshoe boxi




Annuxure -x Suggestions of NLEC in respect of CR, Nagpur

Minutes of the 12th meeting of the National Level Expert Committee
(NLEC) 4th & 5th April 2024 at CGWB, CHQ, Faridabad

12th meeting of the National Level Expert Committee for review and
finalization of aquifer maps and management plans was held on 4th and 5th
April 2024 at CGWB Faridabad under the Chairmanship of the Chairman,
CGWB. Findings of 19 representative studies were presented before the NLEC.
Presentations. were made by Regional Directors/HOO in respect of area
coverad in AAP 2023-24. Priority area wise numbers of presentations made In

the meeting are summarized below.

Region: CR, Nagpur Study: NAQUIM Studies in Inkatol block, Nagpur
district, Maharashatra Comments of NLEC:

e The management plan is to be reviewed/ proper justification should be
provided in respect of the proposed interventions.

« It was advised that management plans should be implementable.

» Comparison of rainfall with water level fluctuation may be incorporated.

» [t was suggested that while giving any correlation plot/equation, R2 value
may be given

» Artificial recharge through already existing structures may be calculated.
Also the efficacy of AR structures may be evaluated.

+ It was suggested to use various parameters calculated from NAQUIM

studies instead of normative values used for estimation.

Agnifer Marogemeant Pian of Jath Blod, - Songoil fiserice. AMoforshts Fxexii



Annexure XI: Location of VES Point

La Resistivity | Thickness | Depth
\o |District|  Village |Taluka| location | Latitude | Longitude {:; = {Dhm:: ) }{ :;
| 140 0,647 | 0:647
1 | Sangh Jath sath | Ground |17°01'sa°N |75*12457¢ 701 | — =53 — I .
I 1725 273 | 408
v 13828 |
_ P | 545 | s7e1 |s7EL
2 | Sanghi | Sl sath ﬁgntz':glrm iﬁ&:“ 75'11'12° 680 | ) 1454 | 7793 |1457
i 1392 |
| 525 0.496 | 0.496
i 355 185 19
3 | sangh | Rampur | Jath | Openfield |17°02'37°N | 75°11'18°E i 175 225 | 414
) 185 481 | ESS
v 1497
! 11 454 | 454
& | Sangli Washan fath | Aoad side ATRLAE 75'09'367E i EBL_T- 7H il
N 1] 10 413 579
A 3325
| a595 | 4078 |40
5 | sanghi | SWSE | | Roadside |17D0e N | 75tosamte ! e e LIRS
Wast : It 57.28 J6.45 |4544
(i1} 805 | '
| 52 103 | 108
4 | 1 | 235 | 348
6 | Sangli Ekundi iath | Openfisld |16°55'39°N | 75°06'11°E i 31 11 | 145
v 124 15 | 794
v 118
i 268 708 | 700
7 | samgl | Amrutwadi | Jath AE'E::WE 17°03'16"N | 75°16'12°E i 814 283 | 354
i 110
| 4 583 | 583
8 | Sanaii Koigiri i5th AE"E:E"FE 17°05°29°N | 75°20°19°E I 565 518 | 576
If 197 |
| 1276 6721 |B721
9 | Sangli | Sanamadl | lath | Openfield |17°10°09°N | 75°2037°E ! o3 | 1Y | &7
W | ms [ e [sms
v 293 5 |
10 | sangll | Kkhairae | satn |AEICHUE| o sgey 2 e : i = I -
fand I 57.87 6205 |8.005
Aquifer Management Pian of forh Bicok, Tongoff Datrict, Mohoroshrg Fxxidi




VES gL | Layers | Resistivity | Thickness | Depth
District Village Taluka| Location | Latitude | Longitude | - - —
No. : {m) {Ohm m) (m) fm)
Il 3736 7758 |3558
IV 2119 3943|7501
v 1762
| 892 116 | 118
i 730 178 | 2894
Agricult i
11 | Sangli | Amrotwadi | lath El;n d"rE 17°03'16"N | 75°16'12°E i 754 362 | 656
v 507 we | 175
v 201 o1g | 266
| 574 13 131
_ . R " 787 05 181
12 | Sangii Bimal fath | Openfield |17705°45°N | 75°0E840°E -
I 123 B4a | BS2
\% 533
| 123 18 18
i 505 Z1s 3ag
13 | Sangli | Khumbari | Jath | Openfisld |17°06'09"N | 75°D6'15°E
I 158 143 | 188
v 977 |
| 337 18 | 18
. ) I £9.4 731 | 811
14 | sangli Hivare lath | Open fisld | 17°05'59"N | 75°04'50"E
' I B51 358 e
\ S4E
| 113 2353 255
" 689 143 | 168
15 | Sangli | Dhavadwadl | ath | Openfisld |17°07'16"N | 75°D5'05°E I 331 231 | 399
v 233 485 | 884
v 337
| 118 z1 | 231
. _ I ‘67.9 114 | 138
16 | Sangii Eherochi lath | Openfield |17°08'27"N | 7570043 E e
' i 173 51 | 723
1 &
| 3.45 151 | 151
Aaricultu i 131 zZ1s5 368
18 | Sangli | Shedyal | gath [T Ol 1oep153oN | 750 1842°E : I
land Il 115 485 | 351
W 2538
[ 10a 467 403
. ) I 511 495 | BOB
19 | sangli Soradl fath | Open fizld | 17°04°00°N | 75°23'58"E
i 656 358 | 4438
" 403 |
| 112 253 293
20 | Sanpli | Asangilat | lath | Openfield |17°04'82°N | 75°25'30°E : 1
I 434 343 | ga2
Aguifer Manugement Fian of jots Binck. Songsi District, Mofmroshin bl




:ES District| Village  |vValuka| Location: | Wstitade | Longitude .IZL} S m:: Th'::r“ E{-': .
b 820 199 | 454
v 179 344 BD7
v a3n
| 111 593 | 583
21 | Sangli | lskd=wadi | fsth | Openfisld |17°09°D6"N | 75°25'16°E i 193 a5 | 148
i 119 I
i 229 Z61 | 476
wo | 21828 |
_ | 612 392 | 3492
73 | Sangli | Sonyal | isth @;;:ﬁum 17 11'1S"N | 75°26'47"E 1 7€ 1B | 219
i 188
| 8308 21783 | 2283
24 | Sangli Ankalag) fath | Opendield |17°08°07"N | 75°28'33"E ! S ol 4.4'&.3
L - oS Il 2158 62 | 327
v 9.24G
| 118 131 |13
i 217 135 | 286
25 | Sangii Sankh i5th AE"E:E"FE 17°04'39°N | 75°29'53°E i 10.7 124 | 151
v 1210 15 341
v 332
| 107 418 | 418
26 | Sangli |Gondhalewadi| fath | Open fieid [17°04'37"N | 75°27'41°E 1 265 282 7
I 298 |
I 104 538 | 538
_ I 401 as7 | 8os
27 | Sangli Paptiozar fath AgT ;:g"m 17°8139"N | 75 31'38"E i 204 414 131
v | ez1 | 1w w0
v 186 I
| 122 L8 18
I 172 §22 | BO2
25 | Sangii | Kanganmari | lath AE‘E:::"'E 1E'59'52"N | 75731557 i 9.4 887 | 158
v 354 187 | 358
v 219 304 75
i 184 178 | 179
I 578 0472 | 176
23 | sangii | Lamantands | sath | Open field |17°02'16"N | 75°27°56"E i 913 29 30.7
1} 202 232 | 745
v 30
30 | sangli sath | Open fisld |17°02'18"N | 75°27'S6"E | 114 238 | 234
Aguifer Managemsnt Pian of kath Blodk, Sangail Districe. Maherashtrs hoxy




:ES District|  Village  |Taluka| location | Latitude |Longitude .Iih e m:: Th'::;m E{-': b
1 662 265 | 495
I 1068 156 | 206
A" 26 234 &5
v 4822
| 127 114 | 114
I 322 152 | 163
31 | Sangii Jath | Open figld |17°02'16"N | 75°27'S6°E I 196 738 |52
v 322 352 | 7586
v 1.76
| 111 27 | 207
32 | sangli lath | Openfisld |17°02'16"N | 75°27'56"E ! _— 2= 0=
i 124 883 | 182
v 502
| 2136 18 18
1 4556 2525 | 4335
33 | Sangli jath | Openfisld |17°02'16"N | 75°27'56°E i 4 838 6067 | 1039
v | 1056 | 1458 |zag7
v 202.8 3503 | 60
| 124 2. z4
34 | sargli jath | Open fizld | 17°02'16"N | 75°27'S6"E 1 101 216 24
1] 52
| E56 n3sd | G394
35 | sargli jath | Open fizld | 17°02'16"N | 75°27'S6"E . — T
' If 315 s | 122
v 1399
| z5 571 | 571
36 | samgli jath | Open fizld | 17°02'16"N | 75°27'S6"E 1 121 7.95 5_1;_?
i 4478 |
I 322 129 | 129
I 55.1 163 | 292
37 | sangii Jath | Open figld |17°02'16"N | 75°27'S6°E I 251 461 | 753
v 354 1ws | 183
v 249 136 339
| 174 14 | 104
I 965 0828 | 1.B6
38 | Sangii Jzth | Open fisld |17°02'16"N | 75°27'36°C i 203 287 | 306
i 112 133 | 183
v 343
39 | sargli jath | Open fizld |17°02'16"N | 75°27'S6"E | 117.1 2205 |2205
Amquifer Management Pian of jots Binck. Songei District, AMohomshers Faeurt




VES| . . . ] | RL | tavers | Resistivity | Thickness | Depth
ia District Village Taluka| Location | Latitude | Longitude ml (Ohm rn_l- () {r-n]
1 283 6725 | 853
i 230 9731 |188E
AT} 1293 §7.17 1058
v 1107
[ 4554 1E 18
I 2.315 222 |02
40 | sangii Jath | Openfield |17°02'16"N | 75°27S67E I 1384 4955 8478
v 2113 1107 | 2005
v 1073
| 37.7 0768 |0.768
41 | Sangi Jsth | Open fisld |17°02'16"N | 75°27'56"E I 74 113 1z
i 379
| 150 197 | 197
42 | Sanpli 1ith | Open fisld | 17°02'16"N | 75°27'S67E u A ] S
1] 1532 14 |an
\ 227 |
| B32 402 | 402
I 310 295 | Bo3
43 | sangii Jath | Openfield |17°02'16"N | 75°27S67E I 835 358 |42438
AT} a4 552 100
v 135
[ 674 Ang 403
44 | sangli lath | Openfisld |17°02'16"N | 75°27'56"E = = =
i 153 111 | 201
') 741
| 64.24 3333|3333
45 | sangli jath | Open fisld | 17°02'16"N | 75°27'S6"E 1 da.04 318 !_3_9_;:__14
i 74.08
i 3932 478 | 478
46 | Sangli iath | Opendicld |17°02'16"N | 75°27'56"E ! 52 21 =s
S ' T I 143 s78 | 834
| zee4 !
Aguifer Momagesnent Pion of Jath Siock, Sangall istrice. Moharoshirs bacsovi




Annexure-Xll Coordinates of Proposed Recharge Structure

*(CD=Check Dam, RS=Recharge Shaft)

No. Name DISTRICT | TALUKA VILLAGE LONGITUDE | LATTITUDE
i CD with RS Sangli lath Gugwad 75147569 | 16.884487
2 CO with RS Sangli lath Gugwad 75.152248 | 16.896564
= | C0 with HS Sangii Jath Umarani 75.225044 | 16.899574
4 CD with RS Sangli Jath Umaranl 75.226635 | 15.800403
S5 | COwithRS | Sangli dath Umarani 75228118 | 15502882
[ CO with RS Sangli lath Basargl 753,183521 16,9043
7 COwith RS Sangli lath marani 75.219503 | 16.807166
g CD with RS Sangli Jath Umarani 75.229828 | 16907572
g CD with RS Sangli lath Lmarani 75.215326 | 168510179
10 | CBwith HS Sangll Jath Efeundi 75.093465 16,9248
11 | COwith RS Sangli lath Khojanwadi 75243027 | 15935846
12 | COwith RS Sangl lath Singnapur 75045929 | 16.944241
13 | COwith RS Sangli Jath Bilur 75180224 | 15548088
14 | CB withRS Sangli lath Bilur 75.221263 | 16951731
15 | €8 with HS Sangll Jath Khojanwadi 75.248002 | 16.952371
16 | CO with RS Sangil Jath Biur 75218032 | 1655454
17 | COwithRS | Sangli 4ath Bilur 75.216663 | 16.957882
18 | CO with RS Sangli lath Bilur 75161351 | 16.95%448
19 | CB withRS Sangli lath Salmalgewadi 75.156748 | 1696269
20 | COwith RS Sangli Jath Bilur 75.18316 | 16.963217
21 | COwith RS Sangll Jath Kudnur 75.034607 | 15.563836
22 | COwith RS Sangli dath lirgyal 75.11614 | 16.966719
73 | COwith RS Sangli lath Dhulkarwadi 75.506087 | 16.968226
24 | COwith RS Sangli lath Muchandi 75356607 | 1697232
25 |CowithRS |Sangl |lath | Untwadi | 75273018 | 16574288
26 | CDwithRS Sangli lath Ravalgundwadi | 75.300887 | 16.577454
27 | CBwith HS Sangll Jath Dafalapur 75.080173 | 16.97860R4
28 | COwith BS Sangli lath Yeldard 75185233 | 15979549
29 | COwithRS | Sangli dath Konbag! 75.61284 | 16.979552
30 | COwith RS Sangli lath Muchandi 75334265 | 16979844
31 | CBwithRS Sangli lath Ravalgundwadi | 75.306732 | 16.281086
32 | COwith RS Sangli Jath Mirawad 75105216 | 16.983991
33 | CDwithRS Sangfl Jath Kaganarl 75.538182 | 16.988012
34 | COwith RS Sangli dath luchandi 75.35563 | 15.589389
35 | COwith RS Sangli lath Yeldar 75186152 | 15589878
36 | COwithRS Sangli lath Siddhanath 75419537 | 16.920472
37 | COwith RS Sangli Jath Muchandi 75.320087 | 16.992198
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5 No. Name DISTRICT | TALUKA VILLAGE LONGITUDE | LATTITUDE
38 | COwithRS |Sangli  |Jsth | Asangiturk | 75498422 | 16.992402
33 | COwith RS Sangli lath Dafalapur 75079737 | 16.993813
40 | COwith RS Sangli lath Siddhanath 75434366 | 16.995232
41 | COwith RS Sangli lath Kaganari 75.548349 | 16.995265
42 | CDwithRS Sangli lath Dafalapur 75.073362 | 16.996622
43 | CB with RS Sangli Jath Mendhegiri 75.243028 | 16.999039
44 | CDwith RS Sangii Jath Mendheagiri 75.248274 | 17.000892
45 | COwith RS Sangli iath Dafalapur 75089917 | 17.003488
46 | COwith RS Sangli lath Davnal 75257235 | 17.0058335
47 | COwith RS Sangli lath lalyal Kh 75446854 | 17.007385
48 | COwith RS Sangli Jath Pandharewad | 75474182 | 17.012091
49 | CDwith RS Sangfi Jath Tikondl 75.574564 | 17.012544
50 | CB with RS Sangli Jath Nuchandi 75.326994 | 17.012609
51 | COwith RS Sangli lath Dafalapur 75.09245 | 17.014084
52 | COwith RS Sangli lath Motewadi 75522313 | 17.017854
53 | COwith RS Sangli Jath Mailal 75213511 | 17.020018
54 | CDwithRS Sangli lath Karewadi 75.623808 | 17.021412
55 | CB with AS Sangli Jath Darikonur 75383932 | 17.022367
56 | CDwith RS Sangii Jath lath 75.254035 | 17.026124
57 | COwithRS | Sangli dath Darikonur 75.390165 | 17.026267
58 | COwith RS Sangli lath lath 75258297 | 17.027247
59 | CDwithRS sangli lath Khandnal 75483362 | 17.028564
60 | COwithRS Sangli Jath Tikondl 75.57001 | 17026745
61 | CDwithRS Sangii Jath Salakari 75.288297 | 17.030397
62 | COwith RS Sangli ath Gulgunjnal 75.654438 | 17.030543
63 | COwith RS Sangli lath Daribadachi 75407788 | 17.031191
64 | COwithRS Sangli lath Amrutwadi 75.270381 | 17.032262
65 |COwithRS |Sangi |Jath | Pandozari 75515027 | 17.033511
66 | CDwithRS Sangli lath Belunki 75.084832 | 17.033889
67 | CowithRS | Sangli Jath Rampur 75176709 | 17.034368
68 | CDwith RS Sangl lath Daribsdachi 75416543 | 17.034456
&3 | COwith RS Sangli dath Karewad! (Ko) 75.55988 | 17.035773
70 | CO with RS Sangli lath Daribadachi 75.433744 | 17.039872
71 | CDwithRS Sangli lath Belunki 75.100129 | 17.040019
72 | COwith RS Sangli Jath Baj 75.062335 | 17.040334
73 | COwith RS Sangli Jath Shedyal 75.321252 | 17.041679
74 | COwith RS Sangli ath Rampur 75.182452 | 17.043326
75 | Cowith RS Sangli lath Daribadachi 75437259 | 17.043529
76 | COwith RS Sangli lath Washan 75150475 | 17.044206
77 | CDwith RS Sangli Jath Lamantanda 75452768 | 17.047549
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S No. Name | DISTRICT | TALUKA |  VILLAGE | LONGITUDE | LATTITUDE
78 | cowithRs  |Sangli  |Jsth | tavanga 75638914 | 17.048464
Fi) COwith RS Sangli lath lalyal Bk 75606423 | 17.0501063
80 CDwith RS Sangli lath Shedyal 75341828 | 17.051185
21 CD with RS Sangli lath Baj 75.072081 | 17053825
82 CB with RS Sangli lath lath 75.213007 | 17.053904
83 | CDwith RS Sangii Jath Baj 75.055708 | 17.056A18
B4 | CDwithRS Sangii Jath Walsang 75.319441 | 17.057382
85 | CowithRS | Sangli | dath Walsang 75323449 | 17.058141
86 CO with RS Sangli lath Jath 75.22961 17.058253
87 CDwith RS Sangli lath lath 75.212422 | 17.058499
&8 CO with RS Sangli Jath Sankh 75471777 | 17.059515
E9 CD with RS Sangii lath Sordi 75.38787% | 17.061558
90 | CDwith RS Sangii Jath Bhivargi 73579014 17.0635
g1 COwith RS Sangli lath Sankh 75478603 | 17.064149
92 | COwithRS Sangl lath lath 75.207723 | 17.064448
3 | COwithRS Sangli Jath Tilyai 75430008 | 17.066111
S84 | CDwithRS Sangli Iath Dorli 75.001128 | 17.066734
95 | CDwith RS Sangii Jath Walsang 75341164 | 17.068037
96 CD with RS Sangi Jath Sankh 75.506648 | 17.06R777
97 | COwithRS | Sangii dath Bhivarg! 75590766 | 17.071348
98 | COwith RS Sangli lath Sordi 753377747 | 17.071648
99 CB with RS Sangli lath Sankh 75514229 | 17.071535
100 | COD with RS Sangli Jath Sankh 75495009 | 17.074463
101 | CD with RS Sangli Jath Bagewad] 75.124144 | 17075406
102 | Cowith RS Sangli dath Dorll 75003006 | 17.077214
13 | CoOwith RS Sangh lath lath 75165625 | 17683774
104 | COwith RS Sangli lath Gondhalewadi | 75471579 | 17.083354
105 [CowithAS |Sangli [lath | Asangilath | 75425085 | 17.086674
106 | CB with RS Sangli Iath Guddapur 75.373939 | 17.088527
107 | COwith RS Sangli Jath Bimal 73152797 | 17.09122
108 | COwith RS Sangh lath Asangi lath 72442511 | 170894851
109 | COwithRS | Sangli | ath Tippehalli 75179057 | 17.024986
110 | CD with RS Sangli lath Marbagl 75.61545 | 17.095583
111 | COwithRS | Sangli | Jath Karajanagi 75301182 | 17.095887
112 | COwith RS S'Er]gii Jath Karajanagi 75.283463 | 17.096448
113 | CD with RS Sangli Jath Marbag! 75609031 17.09665
114 | COwithRS | Sangli | dath Bhivarg] 75.562983 | 17.097059
115 | COwith RS Sangli lath Achkanhalll 53234755 | 17.102072
116 | COwith RS Sangli lath Rajobawadi 75431657 | 17.103524
117 | COwith RS Sangli Jath Girgaon 75.656842 | 17.105035
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S No. Name DISTRICT | TALUKA VILLAGE LONGITUDE | LATTITUDE
118 | COwithRS |Sangi  |Jath | Achkanhalli | 75.241701 | 17.106499
115 | COwithRS | Sargli lath Kumbharl 75.099463 | 17.106702
120 | COwithRS | Sangli lath Kumbhari 75.118685 | 17.106803
121 | COwithRS | Sangli lath Karajagi 75580132 | 17.111091
122 | COwithRS | Sangli lath Kolgiri 75340882 | 17.112416
123 | CowithRS | Sangii Jath Girgaon 75.656503 | 17.112552
124 | COwithRS | Sangli Jath Kumibhari 75106549 | 17.113155
125 | CoOwithRS | Sangli dath Karajagi 75571119 | 17.113223
126 | COwithRS | Sangli lath Kolgiri 75341146 | 17.11479%
127 | COwithRS | Sangli lath Nigadi Kh 75.27132 | 17.116287
128 | COwithRS | Sangli Jath Manik Nal 75.605351 | 17.116636
125 | COwithRS | Sangii Jath Revnal 75.194389 | 17.117643
130 | COwithRS | Sangli Jath Kufatwadl 75452008 | 17.119448
131 | COwithRS | Sangli lath Ankalag] 75.495046 | 17.122143
132 | COwithRS | Sangli lath Karajagi 75.57927% | 17.122738
133 | COwithAS | Sangli Jath Kulalwadi 75469277 | 17.123748
134 | COwithRS | Sangli lath Revnal 75.187691 | 17.12657
135 | COwithRS | Sangli Jath Nigadi Kh 75.274573 | 17.12788
136 | COwithRS | Sangli Jath Ankalag] 75.521412 | 17.134309
137 | COwithRS | Sangii dath Madgyal 75411587 | 17.135691
138 | CD with RS Sangli lath Sanamadil 75343706 | 1713731
139 | COwithRS | Sangli lath Madgyal 75428607 | 17.141375
140 | COwithRS | Sangli Jath Akkaiawadi 75621888 | 17.142261
141 | COwithRS | Sangfi Jath Maithal 75.367368 | 17.143373
142 | COwithRS | Sangii Jath Banall 75.209647 | 17.148831
143 | COwithRS | Sangli lath Ankalag] 75.514883 | 17.149072
144 | COwithRS | Sangli lath Belondgi 75580925 | 17.154132
145 | COwithRS | Sangli dath, Gholeshwar 75322132 | 17.154488
146 | COwithRS | Sangli lath Borgi Bk 75.60922 | 17.154857
147 | CoOwithRS | Sangii Jath Banali 75.208744 | 17.152989
148 | COwithRS | Sangli lath Sonyal 75.467655 | 17.158488
149 | CoOwithRS | Sangli dath Sanamadi 75.35142 | 17.159262
150 | COwithRS | Sangli lath Belondgl 75582584 | 17.159263
151 | COwithRS | Sangli lath Lakdewadi 75419279 | 17.162699
152 | COwithRS | Sangli Jath Borgi Kh 75589085 | 17.165451
153 | COwithRS | Sangii Jath Gulvanchl 75.084175 | 17.166289
154 | COwithRS | Sangli Jath Kunlkonur 75358521 | 17.168867
155 | COwithRS | Sargli lath Ambyachiwadi | 75373682 | 17.170064
156 | COwithRS | Sangli lath Antral 75.21366 | 17.173102
157 | COwithRS | Sanzli lath Gulvanchi 75.080747 | 17.174163
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5 No. MName DISTRICT | TALUKA VILLAGE LONGITUDE | LATTITUDE
158 | COwithRS | Sangli  |Jsth | waifal 75238593 | 17.176716
155 | COwith RS Sangli lath Tonswad! 332815 | 17176791
160 | COwith RS Sangli lath Bevanur 75038527 | 17177577
161 | CD with RS Ear;tgli lath Waifal 75263127 | 17178413
162 | CBwithRS Sangli lath Shegaon 75.180158 17.18374
163 | Cowith RS Sangli Jath Shegaan 75176438 | 17.184133
164 | CDOwith RS Sangli Jath Sornyal 75471625 | 17,1B5527
165 | COwithRS | Sangli | dath Sonyal 75452484 | 17.185933
166 | CO with RS Sangli lath Balgaon 75601425 | 17.18%016
167 | COwith RS Sangli lath Shegaon 75.173445 | 17.189302
168 | COwith RS Sangli Jath Sonyal 75479106 | 17.189585
165 | CD with RS Sangli lath Bevanur 75.025303 | 17,182915
170 | Cowith RS Sangli Jath Maokashawadi | 75.162081 | 17.193193
171 | COwith RS Sangh lath Shegaan 75168016 | 17.1932308
172 | COwith RS Sangli lath Halli 75.576674 | 17185021
173 | COwith RS Sangli Jath Litagi 75491937 | 17.196349
174 | CB with RS Sangli Iath Ltagi 75.51185 17.197928
175 | Cowith RS Sangli Jath Halli 75.600123 | 17.197955
176 | CDO with RS Sangli Jath Yelavi 75.30264 17.199554
177 | CowithRS | Sangli | dath Utagi 7551142 | 17.20043
178 | CD with RS Sangli lath Balgaon 75.61833% | 17.2009
179 | CD with-RS Sangli lath Utagi 75514273 | 17.202172
180 | COwith RS Sangli Jath Litagi 75518754 | 17.204016
181 | COwith RS Sangli Jath Yelavi 75.31405 17.205182
182 | CoOwith RS Sangli dath Khairao 73343129 | 17.209815
183 | COwith RS Sangh lath Susiad 75630586 | 17.215855
184 | COwith RS Sangli lath Utag 755201 17.215857
185 | COwithRS | Sangli |Jath | Bevanur 75.021823 | 17.217615
186 | CB withRS Sangli Iath Khairao 75.355696 | 17.217833
187 | Cowith RS Sangli Jath Walekhindi 75139804 | 17.222144
188 | COwith RS Sangh lath Singanhalll 75145464 | 17.222168
182 | COwith RS Sangli dath ladrabobiad 75429951 | 17.22272%
190 | CD with RS Sangli lath Avandhi 75202968 17,2234
191 | CB withRS Sangli lath Nigadi Bk 75.534023 | 17223802
192 | COwith RS S'Er]gii Jath Walekhindi 75140381 | 17.223837
193 | CD with RS Sangli Jath Walekhindl 75.105388 | 17.224617
194 | COwith RS Sangli dath Walekhindi 73128348 | 17.225414
195 | COwith RS Sangli lath MNigadi Bk 72537614 | 1722638
196 | COwith RS Sangli lath ladrabobiad 75:431345 | 17.226517
197 | CO with RS Sangli Jath Navalwadi 75.095912 | 17.227073

Aguifer Morogement Ffunuf.iurh Block Sgrgoly I'_Bf_=£'.|'n:l‘r Mataroshore

i



S No. Name DISTRICT | TALUKA |  VILLAGE | LONGITUDE | LATTITUDE
198 | COwithRS |Sangli  |Jath | Singanhall | 75152042 | 17.228814
199 | COwithRS |Sanghi | Jath Urnadi 75540496 | 17.230449
200 | COwithRS | Sangli | Jath Avandhi 75.198331 | 17.231084
201 | COwithRS | Sangli | lath Umadi 75.55739 | 17.231128
202 | COwithRS |Sangli | Jath Umadi 75553148 | 17.231299
203 | CowithRS | Sangli | Jath Suslad 75635779 | 17.231844
204 | COwithRS | Sangli | Jath Jadraboblad 75440201 | 17.234087
205 | CoOwithRS | Sangli | dath Umadi 75561341 | 17.235868
206 | COwithRS | Sangli | lath Jadrabablad 75443583 | 17239201
207 | COwithRS |Sangli | Jath Sonalagi 75.636745 | 17.246656
208 | COwithRS |Sangli | Jath Lohiagaon 75214781 | 17.252782
202 | COWithRS | Sangli | Jath Lohagaan 75.204802 | 17.25919
210 | CowithRS | Sangli | Jath Umadi 75620074 | 17.266998
211 | COwithRS | Sanglhi | Jath Vithalwadi 755766834 | 17.267734
212 | COwithRS |Samgli | Jath Vithalwadi 75.574466 | 17.268087
213 | COwithRS | Sangli | Jath Umadi 75.62297 | 17.26047
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Annessure XIlI: Ground Water Exploration Data of Jath 8lock, Sangli District
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Annexure- XIV Farmer’s Feedback
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Provailing Cropping putiern ji | Klarlf | Mk Oher
the villape |
| ETE;E of Crop. TowaA  Whaal
Aren ynder crop g

cropjiing patter ffy last 20
e

Ne han

[F 1 oopging puttern i 2o be
changed, which are the

. annrnna.h

wattabile crops that san he p
i G ropes
Avniluble Murket lhr theceap =~ =
Avéraes unitcostof s
produciion:
Average uit ot of sliiig _|
Existing MSP und othey Crop wike detuils ave 16 be galledied
tiglatsd informition Jowos - 3170 | Wheal -IAT
Dbt sibiidies. Bt wo '
H:‘,ltﬁiﬁ'ﬁpl'ﬂ- |
Source of Energy
Sular = b il comnedied Lo ghid
Mo o IW-yes how much incestive do vou. ge1 per manth on an
L avemgn for feeding clocireity o the gnd (Rs per manth)
Eleainc o Thoyou get free electricity for inigntion™
(53] a Do y &
= 10k {twed charge is paid, wiil is the per month chicge
o I unit-based charges are pasd what i the sverage monthly
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o During Sharif-—
= Duyring Ralsi-
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" Water Market* No

g 00n

(4]

(=28 o Y - |

Q

Dy your shirre the pumped witer with other farmers

Ifvies

For how many dais do you shire pomped wistie in Kharf
For how mony dave dooyou share pumpoed water i Bohy
Perivd

O an sverne bavw much dis you charge per anmim (i fs) |
Dy yuni receive atilitinna)l wrter fiim borshales of neotby
[T

i yes

Fee hivw mommy itys i s reeeive primmped waater 10 Kbt
Fol' b jusny doys &y reveiv s pimped sater tn Dak I
Perind

O a0 avarngs how much do you pay peranmm (o Rs) |

|
T Other issuewRemarks 2.3 commmin probleme m driltieg of wells, contmon heali: iwsucs
l In ' the 2rep <l |

| efito stdy.

= Femdboek of the lbeal isers will Forn an ‘tmportant’ input Jer problem identilleation and

charucterizalion. Feodbooks e i be abtiined In chse of Urbat sress Indiiniris] ohiistses il
| Fecdbocks gn driking water avnilebiliny, dopendence an goownd woer e are abso g be
shtained The ahave feedbick form can be cuntomizzd to the fype of prionty aren and objective

s de- SO 82010487
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Annexure -1l

Photogrunh
|
[ Name _"-!gl,;t_um'.l E,a-."-lfu.l.,l feeiqq 994
Vilge ] 1
Blipek S,
Distrct Sanagdi
| Muhile Nuniber (gptional) -
Type and number of stroctures
Type ZDw JRW - it
Number 3

l'ﬁunrdrnm;_\ il thie simciures
mre iy b ol ined by e Gald
M EETRCY ]

Dol e dischurge ips)

{ Depih of instatlation of pump

Casitg depth ¢ Bore wells) HR

Fracture elicouiiered dipih-
HR

AVEmEe warar evela = pre-
LT

Sloned pip depifis (TWI SR

Asomge water levels — post-
ATGLALENY
| Thie sl is yaed For

—

g

Bw-tmir DW - | gt

g_-.iwm pw . gmk

Is woer wyvailshie theoughour
If" st fior herme oy months
witern be gvailahle

Pumplug Duratbon

| ugabion thUnBI

| }j{u‘i (1)

Numibar of days Whint £5 the | Trstantarieus

pump iz pperstad. | dvesage pumping | Discharge

(el af wach dummtion (in howrs) | Mensurement |10 be
well off wuch well carried ot by the field

Rani (00 of minths i he
Lapeified)

_ alficer) in Ip<
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Water Markel*

R 0o

o

Do you share the pumped water with ether fanmers

If yes

Fer how sty davs do you slisre puiipeld wiites T Khaeil
Far Hove teny diws dooson shiee pomped water in Bubn
P _
Onoan averpgs how misll do sou clmige pse annwm din s

L1

0 e o

(&}

Do yout recetve additional water from boreholes o) pearby
fmers

Ifyves :

For how monoy doy do-vau reoenve prampesl water in Khanf

For how many days do you reveive pumped sater iy Rabi
Peiiind

O i mveragee K irmdich du you pay pre ausim o B

Oiher Bsues/Remarks

.. connion problems i drilimg of wells, cammon health e
Lin the anm e

~ Feadhack of the focal wsers will form an smpertims bopue for robiem idestifieation aml '
charmtertzation. Fecdbacks ae to be abtiined in < ol Urbon arces, lodustriol clisicrs nlsa. |

Feedhucks on drinling witer availability, depenidencs dn graund water ete wre lso w be
obtuinied. The above feedhiuck fom can be customized jo the type of prionty aves snd objogtive

of the study.
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| i discharge (el
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SWP_ Hoial

| Caning depth (Bore wells) HiE

L
Ve il

| Avarage winar levels —pro-

[ Slotted pipe depths (TW) SR

g
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Khasif ino af moniths to be | -
apreckliad | |
Oihetrs (ho ol misnts G e
spezified) =
Area Irrigated
Arca Impied | Type ulcrup tuken | Rewiths
Tl (e ol moniha b be
| specified] i o
KlianlT (oo ol miskiks 1o be
apocified] % de fnolhs - N
Ehhiers {rp of mimits o be A
specified} | M
Cropping patiarns (post and prosend) o the sillage
Thaditiondl Cropping pattern | KHarnrl Waibi (nher
| im the villeze )
' Type of Crop Belan, Jowmau-~
Ares under zrp o
Prevailing Cropping pasiem in [ Kharir Jiabi Chhor
thie villngs o
Tyoe of Crop ﬂia};u T cwadue
Apen undur crop Taw 3
Reawam for chomge in
cropping pathen i L 20 Ni phan ?c
Sl ———
17 Ll epapping panemn s i be
chamgad, which are the A&
gumtabile crops 1l wan be |
Wi
Avuilable Market foe ihe chop -
Average unitcost of |
proddustion =
S S I
Existing MSP and other Crop wise detitls sre 1 be colleoted
| reluted infaration: Rajaa~= 350w, Jowal -3016
it submidion, Tacifites. i B
restrigtions. N
Suurce of Energy
Salwr Ng = lsiteoonecied i orid
= I yes how much ineeative do wu pel per miaeth ol gn
avernge for feeding elecmiainy fo the prad { Ry per monrdn)
Elgeirie o P you gel free efecorioity for omgifion?
& Do youpay o fised charge
= IFafined churge o pasd what is e pes month charge
o0 ini-based charpes are paid whit B the sverage monthly
charges in rupess
& Dunng khanf--—
| Dlisel po | o Averape consumplion of dicsel (liter) per month
| & Derfing KhuiEf
| = Daring Rabi

J
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Water Market* A

o enw

Do you hare the pumped waler with ofher s

1Fyen

For how migny diys do you shane porijid svater i Khenf
Fot hovw many days do ypu share punped water i Rabd
Perind

O an averigze how sl do you chifue per snum fin Rg)

L

Qg0

L1

[~

D you sepedve adiiniond) witer from Marshiles bl ey
litmies |
1 yes

For how many days di you receive pmped water In Khanf
For how muny days do you redelie pumped watet 1 Rl
Pericd

O i averaes bevomach do you pay peranmam i Ra)

Orfer Bsues/Bemarks = {
frthie aren ste

common problemms m driilng of wells, cammion health fosues

~ Faedbiock of the logal users will forms i Bnporsans frput for probdem identifeation and
charscterizution, Fredbagls are to'be obtuined o abe ol Urban sressc Industrial elustees slso.
Feodbalis on drinking water availalilite, depenidénes on mound worer e arc also m be
obtuined, The goove feedback form can be cusiomieed o the type of prioity anea and ehjective |

of the stady.
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® Annexure -1l

Farmer Feedback form

N I"havivgeagh
Fiams " Kadafos Tz
i Village e
_i_?rim?f- :.I_AJ:L.:il
it Sangd”
Address _ Lilas um_ﬁ.,,Jﬂ-_.imﬁ.h
“Mabilo Nusiber (oplienal) _u:E‘H.HI- L
Type nnd number af structures
(Tipe | 8w
Numiber I i
{eciondinntes ol thie struetunes
are 1 B obtamed by the field
Lofficer)
" orill time dischargs (ps) Mack [ 4qha
| Depihy of inetullption of pump | t4o mk
| Cusing depth | Biee welled R Lomt
lh?rnutm encontared depih- Ev
HR
| Slotted pipe dopths (TW) SR - = —
| Averape waler kevely - e '
Avebase waler lovely— post-
meTsoun _
Tie well g wsed for Doris HE LLat
T wetbier maafladibe througboml
the yeu - - —]
LE bt o Bovwe oy miontlis _ |
wter is avuitabl |
Pumping Duration ;
[Mumbey ofdays | What s the Tnstantaneain
pump is opefated | overpge pumping: | Dissharge
| (dius) of ench dyrution (m hours) | Medsmment (Lo be
wall ol anch wall eatried out by e eld |
_ ! B | | officer]) inips .
; i by, | = Bl
1::;[1]1':];“‘ mopths {0 be g0 das 4 | 4o (H |1
pecller), —
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Kharit (no of months 10 ke

cified) | 3 t‘ &y I'I'I-ﬂl'I'_H'JS [
Orhers (o of dionils to be =1
qlﬁ:;.lj ' Ao 4 "‘"“}“ |
| Aren Irrigured o o o L.
i Aren rrigaied Tupe ol crop tshen | Renks —
| Rabi {on of memths s he
}__qﬁl:‘:ind] e A e Bij4a
:T::;:E:u of mentfies 1o &gl T Jownss _
(ithers (o of manths tao be 1
Lapgeiied)
Cropping patterns (past and present) In the village
Tradittonal Ceopping puizern | Kharif Rahj Ciher
i thic villape | !
Tope o Cap T T K YT —
. Arcy under crop I L.
Presailing Cropping pattern in - Mhadf Fabi Orther
the village
Tepe of Crup. H
Aures unider ciop
Retuxoms i ehange l:.“ : | Ne n
ing parter i losr 20
e uoppy Faa _
1T e crupping pabivm Ls bo be
eherged, whuieh e thy
swinble crops thit can be
e !
Availihie Market for thu ciop |
Aleragi unit Eoat ot
oduetion —
Awverage unit cost of sefling I [
Existmg MSF and other Crop wise details are go be collocted = I
reluter] tnfbrmation Jewoal - 3ig0 ﬁﬂ[ﬂl 1500 | Maiw -2o3p |l
(Mlier sitbe idics, fuoiliticn,
reeiciolis o -
Source of Energy .
|5ﬁ|iT NA | ? I3 i1 conmeeted o grd B .
o I y= bow much incaitive do you ar motth on
svernye for feeding eloctriphy b the per montl)
Electrie o Dy you' gét froe eketivicity for lmmﬂ.luu"' '
D% vou pay u fied chorge
v’li’u fixed ehpngze s puid, whai s the per memth cluarge |
o AT unit-basesd charges are paid what & the svemge moathiy)
chaipes in nifess
o Dufing khuif—
o Dunog Ralj—-
Diesed & Average consumption of diesel [fitem ) per momth
| o During Khatif
. During Rabi
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Water Market* Ne |

o Doyop share the pummped watar with othes trmnets

If yes

Foe b mady days do von shant pusmped water i Kharil
Far hote many days do you share pumpsd water in Rabi
Perind

{n-an averege how mucl do vou churse per santiin (i Rs)

ST

[~

9

D yom ressive adibitions] watér from boreboles of nearhy:
famners

1 yeis

For fow many duys do yoo receive pumped wiler i Kharlf
For how many days do you reeeive pumiped water in Rabi
Pericsd

= Onon averiigs Bow much i you puy per snnwm (in Rs)

(=]

o o0 a

Diher lsswes/Remarks

c.g commun protilems m deilling of wells, comm femlith
in the ancs: ete

of the dludy.

Foedback of fhe joeal weers will form an smpari input fior probleim identification bnd
dt:my::pfi:mtiu.n._l’udmh are W e obtalned i cuse of Urbin aréas Industria] closicrs alwa;
Foedbacks wn deinking wuler evoilability, depenirice on svound water e ane also to be
shisined, The ubave feedhinck form can be cusiomized 1o ihe type-of profity sres and objective
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| Khar{ne of months to he ; .
spredifimly %4 monky
Crihvers oy oF imenihs (o b= -
sprecitiail) TR 3 L g menhhy
_Aren Irvignted
Ares Trrgnted Type of crop taken | Remarks
| Babi {no pf months 1o be _
specifinll 3 gmebss — 1
KhartY ino af mesiihe s be
Wiﬂgﬂ} . %h QI'MI‘HM#
Cithers (oo of montie to be |
speciliedh 5'Eﬂhmuﬁr
Crupping patterns (past and t} i the vill
Traditional Cropping pasiim | Kharif Rabi Otlier
i e vl - 1
Tape of Crop Joutt, lodne | pojgal Giopea |
Arca under sTop __thana.
Prevailing Cropping pattern in | Kharif L] Cithar.
’hﬂ 'I-I-u-ﬂE g
Type of Chop Jsoa Luin Wiyal - Luapen
 Arer undir crap , .
Repsons for chimge m '
-:rurpp}ng rmmn“ffhﬂ 0 Mo *d"nj’-"
1ruu cmpping it s fi b
ehamued, whicl are the ﬂl‘a‘f’ u
sultable sropes thpt can by Ao A
_grown
Asailable Market lorthe erop =
Avetige unif cost of .
| production
Average anit ¢ost of pelling - |
Existing MSF gnd mihizr Crop wiss demail m b golioered
i {atemt - 3180 ] sohsad ~ 2115 | Maiue . %010
Chiliied* wulwibdion, Facilivles, i J “P
prsiTielian. mhd‘d Ps ﬂﬂh"ﬂ
Soarre ol Foergy |
Salar we | @ I it onpevted 1 g
o I yes hom mich incentive do you get per month on an
avermge fif feailing . tt:'nil.'k,u\ b the grid (R per month )
Eleetric o Doy get free elecuricity fot gt
o Do you pay s fixed chsrge !Ia}
o Iifa fined chorge @5 pmd, wh ul;jpﬂmnﬂ}nm
o I wni-bused charmes are paid whit i the avernge mombily
clargies In mipses
| o Duing kHasif-—
| o During Rabi—
Difiesel M2 o Average consumption of dicsed {liiem) per month
= Duting Kharif
o [During Rabi
Iy el e
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= yes
& For how many days dp you share pumped water in Rharid
o mﬂ mary days do you share pumped wiler Ky Rubl
| e Ui ) vesugpe bivw muisich diy youl liingg per ansm (it Ra) |
& D You receive additional water from boreholes of nearhy
TR
o I yes
= Foe how many disys 80 you receive plimged watet in Khast
& Forhow many days ¢6 v reccive puinped water m Rab)
Petiod
o Oman average luw much do you pay per annn (n Bs)

‘Water Market* Ha‘ = Do yon shae the pumped swates witl othe! fsrmets N

- Oilier issues/ Remarks &k common probiems in deilling of wells, comean heallh isnes

i the ares 2ie

T Feedhach of the gl wers will form an important input lar problem identificatin and

characteriztion. Fesdbicks ure 10 be oblained in vaso of Lirhan arcas, Indusiial clusters abso.

- obktined. The above focdback form san be custoniized b the typs of priceity are und objestive
wf the study. '

Foodbiseks an drinkiny water avalabilicy, dependenie on ground water ¢t e slsey 1o be |
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mm - ﬂl-h"" 4
t.Lmn-Hunja
v loan- Makha

- JFWM

o ladhgak ‘

i digfte Jo
« D rb'.fl\h- geml -
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Annexure -l
Farmer Feedback Form
Photogiupl |
Naiie Baiihandia HOAR —
Villagze U mads
Hlock I Jadh,
| Digerict, L donad
Address | Umadi . Jakh .&aﬂagf
| Mohile Number foptional) | 44477843333
'_:l}‘p-!*l'lﬂi uumber of stroctures
Tpe 28w 1 sm-rﬁh‘- Taa
(courdintaies of the sraciires | 70T
it to be abtaipsd by the feld | =
allite) |
TN g dischunge Tl _ i = I
Depih of insullution ol pump_ 3neFt (3-thpl
| Casing depth (Bare wellad Nt Jea ff i
Fracture encountered depth- [
Hi2 == |
| Slatted pipe deptis (TW) SR C
Awerge waret levela - pre= | qon )
BELITICE L i
Average water levels - pust- :
| nutioun N TRy = | —
["The wall is wsed for o gt ]
T w sty ovailable fietughoo Y l:i
the yem
IFagt fior how mawy moaths
wites (s availahle = |
Pumpling Duration _ I
Nuitnler ol divs WL s tie | Tristitishsons
puenpy s operered | average pumping | Discharge
(e} of cach duration (in howrs) | Messirement (1o be
well of =l well | carried out by the fisld
L. | diffleer) in lps
Rl (o ol escinthe o Be
spesifjed]
a3




hasit (o of months 1o be
spocifiod i
Otlsecs [ iy of maonths to be ¢
specified) .
Arei Drrigated :
| Ages Irrigatod Type oferop taken | Reinarks (4
m.&;;fmmwm | gl feak - Jodostq §ajan ! ¢
KhartfF (o of months o be : ¥
i _ b aru - Ganpes = BAip ¢
Chlviers (ouy o manios to b €
specified) l E
[& rterms (past nnd prosent) in the village &
Teasditional Cropping pattern. | Khanif Balri Olier &
i the willswe -
Type of Crop Jowaon, Boai qiapod .
Area under crop foe | &4 auke :
’im:_linn-ﬂnmng pattermin | Kinnf Hahi Other =
i Eﬂ -
Type of Crup Jolom , Bajas| Cudapis -
Arca undér Erup b Ao 4 Arve -
Reasons fir chanige in - 4
e in layr 20 «.ng.t_,
o attemn is i be
:Mipﬂ?whl:hn:::{mu heoyy. area :
awitablearops that can e W
| prown e Ma I :
| Availsble Ml firhecron || = .
| Average Lnht ot of ) M
otoiduction
Average L eost of selling — - s
ExastigMSP and ofher Crop wiss delniy ure o be collooied ("3
soliuted infioemnation _Jeveas -31F8 | Anyasa - Jroe
I %”’:m‘d"" focilities, _fm oo uugg;'nn :
| Soorce of Energy i
Solar Mo | 7 s connccted 1 grid e
s I yes how moch moentive do you get per moath op an .
 wvernge lor [eeding electnisity to the gnd (Re per month)
Eleetiic 5 Dovou el e dlevtidity for friaution’) [}
& Do yhu piy i fixed chie
2 Hnfixed mi ¥ The per foanth charge ¢
> I umi-bpaed <liargss are paid whint i the svemge monihly e
chiarges in rupees 3
5 Duting kharifo— [
o During Kabi— ‘
Prizsel Mo 2 Avenupe comsympiion af diese] i) per moath !
< Duting Khaeif <
4. Dhirihe Rub|' _] -
e
e
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Water Market® |
NE

(]

Qoo

Do vou share the pumped wuter with sther furmers |
If yes

Far how maay days do you share pumped water in Kharif
For how many days do you share pumpsd water in Rabi
Penod

O o averags bow st do you ehakge perannum (in Rs)

4]

]
o
Q

=]

Do vou rective additionsl water from borchales of nearhy
Farmers

If yes,

For how many doys do you recelvs pumped waler in Kharif
For liow many davs do vou receive pumped water in Hab
Pericd

G average bow much do you pay per anvum (inBe) |

Other issuesRemarks .2 common problems in drilling of welle, comman Lialtl 188106
i Lhe deen 2

of the study.

~ Feedbngk of the local wsers will form an importsnt apat for problem identification and
characterization. Feedbacks are to be oblained in cdse of Urbein oroes, Industrial clusters alse,
Feedbscks an drinkiig water availabitity, dependence on ground witer efc wrs wlio to be
sbtined. The shave fecdback form ean he customized to the type of priorily area and nhjective
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Nilluge

Blugk

Pisieier
Adldvess

Mabile Numiber {optiomal)

| Type and number of struciores

Type

w

MNunther

g I

feouedifates of the strusiunes
| et be obtirined by this field
offices] )
{ Bl vt dijchangs (1ps)

i ik

Dreprth ol imsitaalLittlom of pump

L qew | Giip famnf

| Cacing depih (Bure wells) HE

A

Ft;x:um encounered depth.
H

Slotied pipe depihs [TW)1 SR

Arncrage water Tovals - pr=
| mnisoen

550 Pt

Average waker levels — posi-
| murssouh

| 3ol

The well s wsod for

asiyadisin o A hing |

Is weater availuble theoughem
the yoar

g - -

IF ot e o ey monihs
Lwilet i aviilable

\es

| Pimping Duration

Wumlser al diys
MU 1% opered
(s} of 'NCI:L
well

| What i tle | Instwmtanouils
| averngo pompung | Discharge
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of zach well varriitd oul by thie Gkl
| offiier) i I
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| Kharif (no of monthato be | — L4
| specified) .

| Others (0o of months w be . <

specilicd} 4

Ared Irrigated

Ased Iorigiied | Type of erop taken | Remarls s

et {no of momtlis to ba 5
|speeified) =

Khariff (ne of moarhs o be €

specified) = ] ¢
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Amnuxure -x Suggestions of MLEC In respect of CR, Magpur

Minutes of the 12th meeting of the National Level Expert Committee (NLEC) 4th & 5th
April 2024 at CGWB, CHQ), Faridabad

12th meeting of the National Level Expert Commuttee for review and finalization of
aquifer maps and manasement plans was held on 4th and 3th April 2024 at CGWB Fandabad
under the Chairmanship of the Chairman, CGWB. Findings of 19 representative studies were
presesnted before the NLEC. Presentations were made by Remonal Directors HOO in respact
of area covered in AAP 2023-24 Prionty area wise numbers of presentations made m the

meeung are summarnized below

Region: CR, Nagpur Study: NAQUIM Studies in Inkatol block, Nagpur district,
Maharashatra Comments of NLEC:

» The management plan is to be reviewed’ proper justification should be provided in respect
of the proposed interventions.

» It was advised that managsement plans should be implementable.

» Companson of ramfall with water leval fluctuation may be incorporated.

» Tt was suggested that while giving any correlation plot'equation, R* value may be given

» Artificial recharge through afready existing structures may be caleulated. Also the efficacy
of AR structures may be evaluated.

= [t was sugzested to use vanous paramsters caloulated from NAQUIM studies instead of

normative:-values usad for estimaton
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